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SURFACE WATER SUPPLY OF LOWER COLUMBIA
RIVER BASIN AND PACIFIC SLOPE DRAINAGE
BASINS IN OREGON, 1916.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1916.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological
Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid Wesly Since the fiscal year ending
June 30, 1895, successive sundry bills passed by Congress have
carried the following items and appropriations:

For gaging the streams and determining the water supply of the United States, and

for the investigation of underground currents and artesian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1917.

) $12, 500
1896 . e e et e e et 20, 000
1897 t0 1900, inclusive........oii it 50, 000
1901 to 1902, inclusive.. .. ..convoei i 100, 000
1903 to 1906, inclusive..... ... .. . ... ..iaiiill.. 200, 000
1907 .« e e s 150, 000
1908 t0 1910, inclusive. . ....oeeini it 100, 000
1911 t0 1917, INCluSIVe.  c e ee et 150, 000

In the execution of the work many private and State organizations
have cooperated either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on page 14.

Measurements of stream flow have been made at about 4,100 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1916, 1,290 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
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miscellaneous discharge measurements are made at other points. In
connection with this work data were also collected in regard to pre-
cipitation, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country and will be made available in
water-supply papers from time to time. Information in regard to.
publications relating to water resources is presented in the appendix

to this report.
DEFINITION OF TERMS.

The volume of water flowing in a stream—the ‘‘run-oft’” or ‘‘dis-
charge”’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miners’ inches, and discharge in second-
feet per square mile, and (2) those that represent the actual quantity
of water, as run-off in depth in inches, acre-feet, and millions of
cubic feet. The principal terms used in this series of reports are
second-feet, second-feet per square mile, run-off in inches, and acre-
feet. They may be defined as follows:

““Second-feet” is an abbreviation for ‘‘cubioc feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second.” It is generally used as a fundamental
unit from which others are computed by the use of the factors given
in the tables of convenient equivalents (p. 9).

‘“‘Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-oft (depth in inches)” is the depth to which an area would
be covered if all the water flowing from it in & given period were uni-
formly distributed on the surface. It is used for comparing run-off
with rainfall, which is usually expressed in depth in inches. ‘

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity re-
quired to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

The following terms not in common use are here defined:

‘‘Stage-discharge relation;”’ an abbreviation for the term‘‘ relation
of gage height to discharge.”

““Control;” & term used to designate the section or sections of the
stream channel below the gage which determine the stage-discharge
relation at the gage. It should be noted that the control may not be
the same section or sections at all stages.

The ‘‘point of zero flow” for a gaging station is that point on the
gage—the gage height—to which the surface of the river would fall if
there were no flow.
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CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic
computations:

Table for converting discharge in second-feet per square mile into run-off in depth in inches -
over the area.

Discharge Run-off (depth in inches. )
(second-feet

per mﬁuare

ile). 1 day. 28 days. 29 days. 30 days. 31 days.
) 0.03719 1.041 1.079 1.116 1.153
2o, 07438 2.083 2.157 2.231 2.306
. T .11157 3.124 3.236 3,347 . 3.459
4. ... . 14876 4.165 4.314 4.463 4.612
[ .18595 5.207 5.303 5.578 5.764
[ J .22314 6.248 6.471 6. 694 6.917
Y P . 26033 7.289 7.550 7.810 8.070
- .29752 R.331 8.628 8.926 9.223
| .33471 9.372 9.707 10.041 10.376

Nore.—For part of a month multiply the run-off for one day by the number of days.

Table for converting discharge in second-feet into run-off in acre-feet.

- T .
Discharge Run-off (acre-feet)
{second-

feet). lday. | 28days. | 20days. | 30days. | 31days.
} DOUUT 1.993 55.54 57.52 59. 50 61.49
. 2. 3.967 111.1 115.0 119.0 123.0
Bt 5.950 166.6 172.6 178.5 184.5
4ol 7.934 222.1 230.1 238.0 246.0
Beeeannnnns 9.017 2717.7 287.6 297.5 307.4
Beenrnnnns 11.90 333.2 345.1 357.0 368.9
Teeanaannns 13.88 388.8 402.6 416.5 430. 4
- S 15.87 444.3 460.2 476.0 491.9
9. 17.85 499.8 517.7 535.5 553.4

Norte.—For part of a month multiply the run-off for one day by the number of days.

Table for converting discharge in second-feet into run-off in millions of cubic feet.

g . e foet).
Discharge Run-off (millions of cubic feet)
(second-

feet). 1day. 28days. | 29days. | 30days. | 3tdays.
1. 0. 0864 2.419 2. 508 2.502 2.678
2 L1728 4.838 5.012 5.184 5.356
3 .2592 7.257 7.518 7.776 8.034
4 .3456 9.876 10.02 10.37 10.71
5 .4320 12.10 12.53 12.96 13.39
6 .5184 14.51 15.04 15.55 16.07
7 .6048 16.93 17.54 18.14 18.75
8 .A912 19.35 20.05 20.74 21.42
9. L7776 21.77 22.55 23.33 24.10

NorE.—For part of & month multiply the run-off for one day by the number of days.
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Table for converting discharge in second-feet into run-off in millions of gallons.

Run-off (millions of gallons).

Discharge
(second-

feet). 1 day. 28days. | 29days. | 20days. | 31days.
0.6463 18.10 18.74 19.39 20.04
1.293 36.20 37.48 38.78 40.08
1.939 54.30 56.22 58.17 60.12
2.585 72.40 74. 96 77.56 80.16
3.232 90. 50 93.70 96. 95 100.2
3.878 108.6 112.4 116.3 120.2
4.524 126.7 131.2 135.7 140.3
5.170 144.8 149.9 155.1 160.3
5.817 162.9 168.7 174.5 180.4

NotE.—For part of a month multiply the run-oft for one day by the number of days.

Table for converting velocity in feet per second into velocity in miles per hour.

{1 foot per second=0.681818 mile per hour, or two-thirds mile per hour, very nearly; 1 mile per hour=1.4666
foot per second. In computing the table the figures 0.68182 and 1.4667 were used.}

Miles per hour for tenths of foot per second.
Feet per second

(units).
0 1 2 3 4 5 6 7 8 9
0.068 | 0.136 | 0.205| 0.273 | 0.341 | 0.409 | 0.477 | 0.545 0.614
.750 . 818 . 886 .995| 1.02 1.09 1.16 1.23 1.30
1.43 1.50 1.57 1.64 1.70 1.77 1.84 1.91 1.98
2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.66
2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 3.34
3.48 3.55 3.61 3.68 3.76 3.82 3.89 3.95 4.02
4.16 4.23 4.30 4.38 4.43 4.50 4.57 4.64 4.70
4.84 4.91 4.98 5.05 5.11 5.18 5.25 5.32 5.39
5.52 5.59 5.66 5.73 5.80 5.86 5.93 6.00 6.07
6.20 6.27 6.34 6.41 6.48 6.55 6. 61 6.68 6.75

Table for converting discharge in second-feet into theoretical horsepower per foot of fall.

11 second-foot=0.1136 theoretical horsepower per foot of fall. Weight of 1 cubic foot of water=62.5 pounds.)

Units.
Tens.
0 1 2 3 4 5 6 7 8 9
0. 0.00 | 0.114 | 0.227 | 0.341| 0.454 | 0.568 | 0.682 | 0.795 | 0.909 1.02
1 1.14( 1.25 1.36 1.48 1.59 1.70 1.82 1.93 2.04 2.16
2 2.27 | 2.39 2.50 2.61 2.73 2.84 2.95 3.07 3.18 3.29
3 3.41| 3.52 3.64 3.75 3.86 3.98 4.09 4.20 4.32 4.43
4 4.54 | 4.66 4.77 4.88 5.00 5.11 5.23 5.34 5.45 5.57
5 5.68 | 5.79 5.91 6.02 6.13 6.25 6.36 6.48 6.59 6.70
[ 6.82 | 6.93 7.04 7.16 7.27 7.38 7.50 7.61 7.72 7.84
7 7.95 | 8.07 8.18 8.29 8.41 8.52 8.63 8.75 8.86 8.97
8 9.09 | 9.20 9.32 9.43 9.54 9.60 9.77 9.83 |[10.0 10.1
9. 10.2 [ 10.3 10.5 10.6 10.7 10.8 10.9 11.0 1.1 11.2

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches.

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.

1 second-foot for one year (365 days) covers 1 square mile 1.131 feet, or 13.572 inches
deep.

1 second-foot for one year (3656 days) equals 31,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.
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1 second-foot for one year (365 days) equals 724 acre-feet.
1 second-foot for one day equals 86,400 cubic feet.
a 1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one
ay.
1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.
1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.
1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.
1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.
100 California miner’s inches equals 18.7 United States g-"ons per second.
100 California miner’s inches for one day equals 4.96 acre-feet.
100 Colorado miner’s inches equals 2.60 second-feet.
100 Colorado miner’s inches equals 19.5 United States gallons per second.
100 Colorado miner’s inches for one day equals 5.17 acre-feet.
100 United States gallons per minute equals 0.223 second-foot.
100 United States gallons per minute for one day equals 0.442 acre-foot.
1,000,000 United States gallons per day equals 1.55 second-feet.
1,000,000 United States gallons equals 3.07 acre-feet.
1,000,000 cubic feet equals 22.95 acre-feet.
1 acre-foot equals 325,850 gallons.
linch deep on 1 square mile equals 2,323,200 cubic feet.
1inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.
1 mile equals 1.60935 kilometers.
1 mile equals 5,280 feet.
1 acre equals 0.4047 hectare.
1 acre equals 43,560 square feet.
1 acre equals 209 feet square, nearly.
1 square mile equals 2.59 square kilometers.
1 cubic foot equals 0.0283 cubic meter.
1 cubic foot of water weighs 62.5 pounds.
1 cubic meter pre minute equals 0.5886 second-foot.
1 horsepower equals 550 foot-pounds per second.
1 horsepower equals 76.0 kilogram-meters per second.
1 horsepower equals 746 watts.
1 horsepower equals 1 second-foot falling 8.80 feet.
1% horsepower equals about kilowatt.
Second-feet X fall in feet
11
water wheel realizing 80 per cent of theoretical power.

To calculate water power quickly: net horsepower on

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1915, and ending September 30, 1916. At the beginning of January
in most parts of the United States much of the precipitation in the
preceding three months is stored as ground water, in the form of snow
or ice, or in ponds, lakes, and swamps, and this stored water passes off
in the streams during the spring break-up. At the end of September,
on the other hand, the only stored water available for run-off is
possibly a small quantity in the ground; therefore the run-off for the
year beginning October 1 is practically all derived from precipitation
within that year. :
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The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct readings on a staff gage or from a water-stage recorder that -
gives a continuous record of the fluctuations. Measurements of dis-
charge are made with a current meter. (See Pls. I, II.) The general
methods are outlined in standard textbooks on the measurement of
river discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the discharge from which the daily, monthly,
and yearly means of discharge are determined.

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving results
of discharge measurements, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measure-
ments are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the permanence of the stage-discharge rela-
tion, covering such subjects as the occurrence of ice, the use of the
stream for log driving, shifting of control, and the cause and effect of
backwater. It gives also information as to diversions that decrease
the flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the discharge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuations the discharge obtained from the rating table and the mean
daily gage height may not be the true mean discharge for the day.
If such stations are equipped with water-stage recorders the mean
daily discharge may be obtained by averaging discharge at regular
intervals during the ‘day or by using the discharge integrator, an
instrument operating on the principle of the planimeter and contain-
ing as an essential element the rating curve of the station.

In the table of monthly discharge the column headed “Maximum?”’
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum” the quantity given is the mean flow for the day when
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the mean gage height was lowest. The column headed ‘“Mean’ is the
average flow in cubic feet for each second during the month. On this
average flow are based computations recorded in the remaining col-
umns, which are defined on page 8.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends, primarily, (1) on the
permanence of the stage-discharge relation and (2) on the accuracy
of observation of stage, measurements of flow, and interpretation of
records. :

A paragraph in the description of the station or footnotes added
to the tables gives information regarding the (1) permanence of the
stage-discharge relation, (2) precision with which the discharge rating
curve is defined, (3) refinement of gage readings, (4) frequency of
gage readings, and (5) methods of applying daily gage heights to
the rating table to obtain the daily discharge.

For the rating tables ‘“well defined” indicates, in general, that the
rating is probably accurate within 5 per cent; “fairly well defined,”
within 10 per cent; ‘“poorly defined,” within 15 to 25 per cent.
These notes are very general and are based on the plotting of the
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches
may be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted for irrigation or other use,
or by inability to interpret the effect of artificial regulation of the
flow of the river above the station. ‘Second-feet per square mile”
and “Run-off (depth in inches)” are therefore not computed if such
errors appear probable. The computations are also omitted for
stations on streams. draining areas in which the annual rainfall is
less than 20 inches. All figures representing ‘second-feet per square
mile” and “run-off (depth in inches)” previously published by the
Survey -should be used with caution because of possible inherent
sources of error not known to the Survey.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

1 For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, J. C.,
Acctiracy of stream-flow data: U. 8. Geol. Survey Water-Supply Paper 400, pp. 53-59, 1916,

-
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COOPERATION.

During the year ending September 30, 1916 the work in Oregon
and Washington has been done under cooperative agreements
between the United States Geological Survey and the respective
States. :

Cooperation with the States is effected under contracts which are
made between the Director of the Federal Survey and the State
engineers or other officials and are authorized by legislative acts
appropriating moneys. The State contracts are essentially of the
same order, the principal provisions being substantially as follows:

1. The United States Geological Survey retains direct supervision

(of the field work and the preparation of the data for publication.

2. The Federal Survey retains possession of all material collected—
field notes, maps, etc.—but this material is open at all times to
inspection by the State officials, and if not satisfactory the agree-
ments can be terminated at any time.

3. The salaries of gage observers and the salaries and traveling and
field expenses of the engineers are divided between the two parties in
some manner agreed upon, the accounts being rendered monthly in
accordance with the regulations of the Federal Survey.

4. The streams and localities in which investigations shall be made
are determined by conference between the State officials and the
representatives of the United States Geological Survey.

5. The cost of publication is borne entirely by the Federal Survey.

In general, the cooperative agreements specify that the United
States Geological Survey shall allot from its appropriation a sum
equal to that appropriated from, the State funds.

Special acknowledgements are due to John H. Lewis, State engineer
of Oregon, and to Henry Landes, State geologist of Washington, for
the very efficient manner in which they represented their States in
the cooperative investigations.

Acknowledgments are also due to the engineers and employees of
the United States Reclamation Service, the United States Forest
Service, the United States Office of Indian Affairs, and the State
Water Board of Oregon for assistance, suggestions, and the freest use
of data gathered exclusively for them and for which they have paid,
and to the Corps of Engineers, United States Army, and the officers
of the United States Weather Bureau for hydrographic and climato-
logic data.

Special acknowledgments are due for financial assistance rendered
by municipalities, corporations, and individuals, as follows: Water
bureau of the city of Portland, Tumalo project of the State of Oregon,
Teel Irrigation District, Suttles Lake Irrigation District, East Fork

" Irrigation District, Pacific Power & Light Co., Arnold Irrigation Co.,
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Central Oregon Irrigation Co., Oregon Lumber Co., Northwestern
Electric Co., Portland Railway, Light & Power Co., Waldo Lake
Irrigation & Power Co., California-Oregon Power Co., Rogue River
Valley Canal Co., M. A. Moody, W. E. Herring, and J. G. Kelley.

DIVISION OF WORK.

The data for stations in Oregon and Washington, with the exception
of those noted below, were collected and prepared for publication
under the direction of F. F. Henshaw, district engineer, assisted by
James E. Stewart, C. L. Batchelder, C. G. Paulsen, and P.V. Hodges,
junior engineers.

For stations in Walla Walla River and Cowlitz River basins in
Washington the data were collected and prepared for publication
under the direction of G. L. Parker, district engineer, assisted by
C. O. Brown, Lasley Lee, J. T. Hartson, James E. Stewart, and C. G.
Paulsen.

The records were reviewed and assembled for publication by W. E.
Dickinson and G. C. Stevens.

GAGING-STATION RECORDS.
COLUMBIA RIVER AT THE DALLES, OREG.

LocarioN.—In sec. 34, T. 2 N., R. 13 E., 2,000 feet below the ferry at The Dalles,
about 18 miles below Deschutes River, and above Hood and Klickitat rivers.

DRAINAGE AREA.—237,000 square miles.

REecorDps AvAILABLE.—June 1, 1878, to September 30, 1916, Maximum stages,
1858 to 1877.

Gaae.—Two gages at The Dalles—the Government or Brooks gage used by the United
States Geological Survey, made up of several sections attached to the piling of
the viaduct connecting Regulator Dock with the warehouse, and the United States
Army Engineers’ gage, similar in form but with a datum 8.9 feet lower than the
Brooks gage. Gage at Cascade Locks, 20 miles below The Dalles, which was used
in computing early records, has been situated at various points but is at present
attached to the side of wooden fender of upper locks chamber between upper
guard and lock gates. Elevation of datum of Brooks gage, 46.36 feet. (1912
adjustment of primary level net.)

D1scHARGE MEASUREMENTS.—In 1903, made by United States Army Engineers with

rod floats and meter from a steamer; in 1907, by United States Geological Survey

engineers with meter from a launch; in 1908, float measurements by United States

Geological Survey engineers 2,000feet below gage at The Dalles; in 1910 and 1913,

measurements by United States Geological Survey engineers on Columbia River

above Snake River and on Snake River referred to The Dalles gage, allowance
being made for intervening tributaries.

CHANNEL AND CONTROL.—Rocky and permanent at the rapids at Cascade Locks,
the control for all three gages.
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ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 40.4 feet July 1
(discharge, 727,000 second-feet); minimum discharge, January 17, 57,000 second-
feet (stage-discharge relation affected by ice).

1857-1916: Maximum stage recorded, 59.6 feet June 6, 1894 (discharge, 1,170,000
second-feet); minimum stage recorded, —3.9 feet on gage at Cascade Locks
January 7, 1890 (discharge, 41,900 second-feet).

Ice.—Stage-discharge relation seldom seriously affected by ice, but was materially
affected January 17 to 21, 1916.

Diversions.—Quantity of water diverted for irrigation is large in the aggregate but
constitutes only a small proportion of the total; the low-water flow, which comes
in the winter, is little affected.

REeguLATION.—NoOne.

Accuracy.—Stage-discharge relation practically permanent; affected by ice January
17 to 21 and discharge estimated from gage records at upper end of Celilo canal
and temperature records. Rating curve well defined between 80,000 and 900,000
second-feet. Gage read to tenths once daily. Daily discharge ascertained by
applying daily gage heights to rating table. Records excellent except those for
January 17 to 21, which are fair.

CoorErATION.—Gage readings furnished by United States Weather Bureau.

No discharge measurements were made during the year.

Daily discharge, in second-feet, of Columbia River at The Dalles, Oreg., for the year ending
Sept. 30, 1916.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
74,600| 77,800,124, 000230, 000(334, 000(390, 000{727, 0001385, 000{172, 000
74,600 ,200\125,000 226, 000328, 0001390, 0001720, 000,372, 000{168, 000
66,9001 76,200,121, 000|227,000(327, 000|388, 000706, 000|354, 000173, 000
66,200| 74, 600118, 000|236, 000|332, 000[388, 000[704, 000{342, 000{170, 000
66,200} 79,400{117,000(245, 000(349, 000{390, 000(709, 000332, 000(170, 000
66,200 85,600|115,000]248, 000(385, 000/405, 000|709, 000{322, 000(170, 000
62,200] 84,700(116, 000 251, 000| 28, 000(695, 000|310, 000{169, 000
65, 500| 87, 400(118; 000|249, 000 39, 000|688, 000(307, 000(173, 000
66, 900|100, 000|125, 000248, 000 41, 000|679, 000|294, 000(174, 000
69, 800|113, 000|134, 000(248, 000 53, 000(673, 000(287, 000{173, 000
66,900/223, 000(155, 000|257, 000) 465, 000(673, 000|278, 0001168, 000
63, 400{215. 000(195, 000(264, 000433, 000{477, 000|668, 000272, 000{173, 000
59, 9001209, 000|218, 000{276, 000418, 000(479, 000|657, 000|266, 000{170, 000
59,900/192, 000|223, 000(289, 0001403, 000(477, 000|642, 000|261, 000(165,000
59,900[180, 000{230, 000{289, 000390, 000|475, 000631, 000255, 000{165, 000
59,900(168, 000(223, 000{284, 000/383, 000(489, 000{618, 000{249, 000{164, 000
57, 000|164, 000|215, 000(286, 000) ,000/605, 000|242, 000]163, 000
58, 000|159, 000/206, 000{291, 000/367, 000|555, 000|596, 000236, 000{159, 000
59, 000[152, 000|202, 000;291, 000{367, 000(602; 000|585, 000|230, 000{156, 000
61, 000[147, 000{209, 000|291, 000{376, 000/638, 000/574, 000(223, 000{147, 000
67,000{146, 000(226, 000|286, 000(385, 000{651, 000|562, 000(223, 000{143, 000
72, 200(141, 0001267, 000(278, 000|401, 000/675, 000|547, 000|220, 0001142, 000
81, 100(137, 000|283, 000|276, 000|403, 000|664, 000{539, 000[216, 000[141, 000

100, 000|132, 000{286, 000|263, 000|403, 000|646, 000|532, 000|209, 000137, 000
, 000128, 000|276, 000(260, 0001397, 000/635, 000|501, 000|205, 000|135, 000
87,400/126, 000270, 000260, 000|388, 000|644, 000/485, 000201, 000}132, 000
82,900{126, 000(260, 000{266, 000 , 000|467, 000(195, 000|128, 000
82, 900|126, 000{260, 000{289, 000| 679, 000(449, 000(191, 000{123, 000
78, 600125, 0001255, 000|318, 000 695, 000(428, 000/187, 000|121, 000
78,600|....... 245, 000/332, 000|385, 000|716, 000|411, 000181, 000(121, 000
78,600|....... 236,000 . . ....[390,000|....... 304, 000(176, 000/ ... ....
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Monthly discharge of Columbia River at The Dalles, Oreg., for the year ending Sept.
30, 1916.

| Prainage area, 237,000 square miles.)

Discharge in second-feet. Run-off.
Month. Per Depth in Totali
. inches on otal in
Maximum.| Minimum.| Mean. sl(;llbaére drainage | acre-feet.
N area.

85,600 73,000 71,200 0.326 0.381 4,750,000
95,000 75,400 84,300 .356 .40 5,020, 000
104,000 76,200 85, 500 .361 .42 5,260,000
100, 000 57,000 70,700 .298 .34 | 4,350,000
223,000 74,600 133,000 . 661 il 7,650,000
286,000 115,000 198, 000 .835 .96 | 12,200,000
332,000 226.000 268, 1.13 1.26 | 15,900,000
463,000 327,000 390,000 1.65 1.90 | 24,000,000
716,000 388,000 532,000 2.24 2.50 { 31,700,000
727,000 394,000 599, 000 2.53 2.92 { 36,800,000
385, 000 176,000 259, 000 1.09 1.26 | 15,900,000
174,000 121,000 156,000 .658 .73 9, 280,000
727,000 57,000 238,000 1.00 13.78 | 173,000,000

:

TRIBUTARIES OF COLUMBIA RIVER BELOW MOUTH OF
RIVER.

WALLA WALLA RIVER BASIN.
SOUTH FORK OF WALLA WALLA RIVER NEAR MILTON, OREG.

Locarion.—In SE. {sec. 9, T. 4 N., R. 37 E., a quarter of a mile above head gate
of pipe line of Pacific Light & Power Co., and about 12 miles above Milton, Uma-
tilla County.

DRAINAGE AREA.—72 square miles. 5

RECORDS AVAILABLE.—August 10 to September 15, 1906; January 1, 1907, to March ‘
14, 1908; October 14, 1908, to September 30, 1916. For station at point 6 miles
below present site, February 16, 1903, to May 29, 1906.

Gacge.—Vertical staff; read by R. Chapman. Datum of gage is 0.07 foot above
that used up to September 30, 1914.

Di1scHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Gravel and small boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.1 feet at 9 a. m.
March 10; minimum stage recorded, 2.40 feet August 29 to September 8 and
September 13-30.

1906-1915: Maximum stage recorded, 4.5 feet March 2 and March 20, 1910,
and January 24, 1912 (discharge, 760 second-feet). A discharge of 1,650 second-
feet was recorded at old station, 6 miles below, April 14, 1904, and a still greater
discharge occurred during the flood of May 30, 1906.

1903-1916: Minimum stage recorded, 2.40 feet August 28 to September 10
and September 19 to October 1, 1915, and during August and September, 1916.

Ice.—Stage-discharge relation usually not affected by ice

Diversrons.—Station is above all diversions. .

REecuLaTioN.—None.

Accuracy.—Stage-discharge relation probably changed during high water of March.
Rating curve for 1915 used until February 29; fairly well defined for period
used. Discharge not computed for period March to September. Gage read to
quarter-tenths twice a day. Results, October to February, good.

No discharge measurements were made during tha year.

99665°—wsp 444—19——2
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Monthly discharge of South Fork of Walla Walla River near Milton, Oreg., for the period
! Oct. 1, 1915, to Feb. 29, 1916.

Discharge in second-fest.

Run-off
Month. Bunoft
Maximum. | Minimum, | Mean, | 3cre-feet).

145 90 98.8 6,080
iss 98| 127 7,560
455 u7| 165 10,100
215 105 12 !
455 05| 223 12,800
.................................. 44,100

MILL CREEK NEAR WALLA WALLA, WASH.

Location.—In sec. 12, T. 6 N., R. 37 E., below diversion dam of Walla Walla water-
works and 12 miles east of Walla Walla, in Walla Walla County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 27, 1913, to September 30, 1916.

Gage.—Vertical staff spiked to cottonwood tree on left bank 500 feet below diversion
dam; read by Otto Zimmerman.

Di1scHARGE MEASUREMENTS. —Made by wading.

CHANNEL AND coNTROL.—Control consists of long gravel bar and boulder riffle; shifting
at high stages. Banks high and not subject to overflow. Stage of zero flow,
according to measurements made August 17 and November 2, 1916, gage height
1.1 feet &+ 0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.40 feet at 4.45
p. m. March 10 (discharge, 778 second-feet); minimum stage recorded, 0.72 foot
October 1 (discharge, 23 second-feet).

1913-1916: Maximum stage recorded March 10, 1916; minimum stage recorded,
0.69 foot August 29 to September 1, 1915 (discharge, 21 second-feet).

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from observer’s
notes and weather records.

Diversions.—The city of Walla Walla diverts from 21 to 32 second-feet of water
above the station for public water supply. The quantity diverted was ascertained
by deducting the flow measured at the station from that obtained by miscellaneous
measurements (p. 183) above the intake.

RecuraTION.—Gates at intake of water-supply conduit are closed occasionally when
settling basins are cleaned.

Accuracy.—Stage-discharge relation changed March 10; affected by ice January 12-19,
29, 31, and February 2-4. Rating curves well defined. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean gage height to
rating table. Open-water records excellent; others fair.

CooprerATION.—Gage-height record furnished by city of Walla Walla.

Discharge measurements of Mill Creek near Walla Walla, Wash., during the year ending
Sept. 30, 1916.

Date. Made by— . hg!zﬁ. s

Feet. Sec.ft.

Mar. 18 2.60 242

13 2.31 118
Aug. 17 1.80 32.7
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Daily discharge, in second-feet, of Mill Creek near Walla Walla, Wash., for the year ending
Sept. 80, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May. | June. | July. | Aug. | Sept.
Loviiiiannanns 23 27 52 61 54 121 219 146 117 72 31 27
b, 34 27 54 56 52 119 223 163 117 70 31 26
2 S, 52 27 69 56 50 105 210 182 117 103 31 42
L S 34 27 102 52 48 192 198 206 122 85 31 33
S .- 29 28 87 50 46 102 175 206 122 77 31 32
[ 27 29 109 49 49 102 152 223 117 70 30 30
T eeieieacaaaas 27 28 109 48 182 92 152 190 112 66 31 28
- JAR [ 26 28 104 48 238 170 167 152 115 63 32 30
L D 26 31 146 47 238 560 175 146 117 58 32 30

) L, 27 29 124 48 440 732 206 134 108 56 32 30
|3 26 30 102 368 592 266 128 98 53 37 28
12, ... 26 32 80 269 562 244 125 94 50 34 28
13 ieciiannns 27 29 76 224 397 215 128 94 48 34 28
Mol 32 29 71 238 280 215 122 96 47 34 28
I 28 34| " 66 334 227 215 117 98 46 30 28
L 27 52 61 368 210 198 117 98 47 28 28
L Y 27 94 59 368 215 223 117 103 47 33 28
18....... P 27 102 51 301 231 206 |- 134 105 44 34 28
19, it 27 224 51 269 271 190 182 98 44 32 28
b | 27 157 50 238 477 179 182 85 40 30 28
b2 27 126 196 38 224 477 190 186 81 39 31 28
.7 S 27 121 602 41 196 504 175 206 81 398 31 28
b2, T 27 182 334 224 170 422 167 231 90 38 30 28
b 28 146 209 209 170 303 171 240 79 37 30 28
25..... scececens 28 130 157 134 157 266 206 223 66 36 28 32
26.eiiia 27 117 117 102 146 372 227 206 90 36 28 30
27 e, 27 91 94 84 146 592 231 198 83 36 28 28
28 27 69 98 74 134 422 219 182 85 34 27 28
20........ P 27 63 77 68 126 298 171 160 90 32 27 28
30cecaeinnaa... 27 55 74 6l ....... 231 146 140 77 32 27 28
3 D, .. I 28 |.eo.... 66 58 [cuucenn 215 |....... 128 |....... 32 27 ..., .

NortE.—Discharge estimafed or interpolated, on account of ice, Jan. 12-19, 40 second-feet; Jan. 29, 31,
and Feb. 2-4, as in table,

Monthly discharge of Mill Creck mnear Walla Walla, Wash., for the year ending Sept. 30,

1916.
Discharge in second-feet. Run-off
Month. (total in
Maximum. | Minimum, | Mean, | 3cre-feet.)
52 5| a4 1,750
224 27 72.1 4,290
802 50| 118 71260
24 | 64,8 3,980
110 | 117600
732 92 315 19,400
26 s | 197 11,700
210 | 168 10,300
122 66| 985 5,860
103 32 50.9 3,130
37 | 307 1,800
2 %| 201 1,730
732 23 114 82,900
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UMATILLA RIVER BASIN.

TUMATILLA RIVER ABOVE FURNISH RESERVOIR, NEAR YOAKUM, OREG.

Location.—In NW.  sec. 17, T. 2 N,, R. 31 E., at Oregon-Washington Railroad &
Navigation Co.’s bridge a quarter of a mile above Campbell flag station, 5 miles by
river above Yoakum and old gaging station, and 10 miles west of Pendleton,
Umatilla County, just above backwater from Furnish reservoir.

DraiNaGe AREA.—Not measured.

RECORDS AVAILABLE.—June 18 to August 28, 1915; July 5 to September 30, 1916.

Gace.—Stevens 8-day water-stage recorder on right side of main channel at down-
stream end of bridge pier; installed in July, 1916. Temporary gage near same
site used in 1915,

DiscHARGE MEASUREMENT.—Made from cable 20 feet above gage. Low-water meas-
urements made by wading or from a log across river 200 feet above cable.

CHANNEL AND CONTROL.—Channel straight at bridge; current even; left bank high
and rocky; right bank lIow with some cottonwood and brush; overflow channel
extends under west span of bridge. Control is at almost right angle turn to right,
about 250 feet below gage and below deep pool and is composed of gravel, and
free from vegetation; may shift slightly.

EXTREMES OF DISCHARGE.—Maximum stage for year not covered by records. Mini-
mum stage from water-stage recorder, 0.43 foot at 12 m. September 18 (discharge,
30 second-feet).

Ice.—No winter records.

Diverstons.—720 acres irrigated from Umatilla River above station and some from
tributaries.

REGULATION.—At low stages water is ponded in the power eanals of two flouring mills
at Pendleton and released at intervals to obtain sufficient power for operating
the mills. This causes a rapidly fluctuating stage at the station. There is prac-
tically no effect at medium and high stages. Backwater from the Furnish reser-
voir extends within a few hundred ysrds of the control.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined for
range covered in 1916. Operation of water-stage recorder very satisfactory.
Daily discharge July 5 to 11 ascertained by applying to rating table the mean of
two readings daily; July 11 to 26, by applying the mean bi-hourly gage heights
taken from the gage-height graph; July 27 to August 21 and September 12 to 18,
by averaging results obtained by applying to the rating table the gage record
every two hours. Records excellent except those for September, for which the

. estimate is good.

CooreraTION.—Station installed and records obtained under direction of L. A.
Reineman, water master for Umatilla County.

Discharge measurements of Umatilla River above Furnish reservoir, near Yoakum, Oreg.,
during the year ending Sept. 30, 1916.

Dis- ) G: Di
Date. Made by— hgia %‘ chalrsge. Date. Made by— hei?é ¥ chaisg‘e.
Feet. | Sec-ft. Feet. | Sec-ft.
June 14 | L. A, Reineman........ 1.96 392 || July 16 . L2 117
July 6 |..... [ o 1.55 215 24 .07 89
10 | Reineman and Jordan.. 1.40 160 31 .92 65
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Daily discharge, in second-feet, of Umatilla River above Furnish reservoir, near Yoakum,
Oreg., for the year ending Sept. 30, 1916.

Day. July.| Aug. | Sept. Day. July. | Aug. | Sept. Day. July.| Aug. | Sept,

Note.—Discharge estimated at 42 second-feet Aug. 22-31, and 40 second-feet Sept. 1-10 and 19-30.

Monthly discharge of Umatilla above Furnish reservoir, near Yoakum, Oreg‘., Jor the year
ending Sept. 30, 1916.

Discharge in second-feet. Run-off

Month. (total in

Maximum. | Minimum. | Mean. | 8cre-feet).
July 5-31 198 68 117 6,270
August s [ 47.3 2,900
September D1 TSR PR, 40.1 2,390

TUMATILLA RIVER AT YOAKUM, OREG.

Location.—In SW. } sec. 2, T. 2 N., R. 30 E., at Yoakum wagon bridge, half a mile
east of Yoakum station of Oregon-Washington Railroad & Navigation Co., and 18
miles below Pendleton, Umatilla County.

DRAINAGE AREA.—1,200 square miles,

RECORDS AvATLABLE.—May 5, 1903, to August 15, 1916, when station was discon-
tinued.

Gaae.—Vertical stafl spiked to right abutment of highway bridge; read by Robert
Bond. Temporary gage in sec. 12, below Furnish reservoir, used August 1 to 15.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Rock and gravel; shifts in extreme floods, when left bank
is overflowed. One channel at all stages. Control composed of lava boulders.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.05 feet at
midnight February 10-11 (discharge, 8,200 second-feet); minimum stage recorded,
2.88 feet at 7 a. m. October 13 (discharge, 43 second-feet).

1903-1916: Maximum stage, from high water marks, about 15.0 feet May 31,
1906 (discbarge estimated at 23,900 second-feet); minimum stage, 2.45 feet
August 10-12, 1908 (discharge, 12 second-feet).

Ice.—River occasionally freezes over for short periods.

Diversions.—Small tracts, aggregating 720 acres, are irrigated from Umatilla River
above the station, in addition to tracts irrigated from the tributaries.

REecuLaTION.—Water is stored during the winter in Furnish reservoir about 3 miles
upstream and is released during low water. Capacity of reservoir about 5,000
acre-feet.

Accuracy.—Stage-discharge relation changed during spring flood. Rating curves
applicable as follows: October 1 to February 10, well defined; after February 10,
well defined between 100 and 3,000 second-feet. Gage read to hundredths once
daily. Daily discharge ascertained by applying daily gage heights to rating
table. Records good. -
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Discharge measurements of Umatilla River at Yoakum, Oreg., during the year ending
Sept. 80, 1916.

Gage Dis- Gage | Dis-
Date. Made by— height.| charge. Date. Made by— heﬁlt. charge.
Feet, | Sec.-ft. i Feet, | Sec.-ft.
Feb. 5 | Henshaw and Hinkle.| 4.14 366 {| May 3 | Henshawand Reinemanea| 6.34 ,800
Do...|..... [T Y 4.18 351 || June 17 | L. A. Reinemian.......... 4.08

o Watermaster for Umatilla County.

Discharge measurements of Umatilla River below Furnish reservoir, near Yoakum, Oreg.,
during the year ending Sept. 30, 1916.

Gage height. Gage height.
Date. Made by— At Date. Made by— At
N |Below)voak.| Dis. Below| Yoal-| Dis-

reggr— umsta charge. ot [Amsta-charge.

VOIT. I'tion.e * | tion.e
Feet. | Feet. ) Secft. ! Feet. | Feet. | Sec.ft.
June 24 | Arthur Jordan....| 1.48 | 4.00 249 {| July 28 | L. A. Reineman..| 1.07 | 3.59 134
July 10 | Jordan and Rein- | 1.41} 3.91 240 f| Aug. 7|..... do....i...... W96 |..... 104

eman.

16 | Arthur Jordan....| 1.21| 3.70 180 14 ... i 1 T .86 | ... 79

e Observers’ reading for day. |
Daily discharge, in second-feet, of Umatilla River at Yoakum, Oreg., for the year ending
Sept. 30, 1916. ‘

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July.| Aug.
57 82 550 550 492 | 1,100 | 2,000 | 1,520 | 1,340 234 121
57 88| 492 465| 4651,080(2,580 (1,700 | 1,100 | 305 121
57 92| 438| 465| 465 890|3,1201,800| 960| 258 121
58 82 465 438 465 890 | 2,710 | 1,900 260 244 115
74 90 492 318 410 890 | 2,580 | 2,000 890 227 110
87 94 580 310 410 890 | 2,840 | 1,900 770 230 1056
108 84 610 298 | 1,030 890 | 2,980 | 1,800 590 224 90
102 90 760 277 | 5,790 | 1,260 | 2,710 | 1,700 560 237 90
10| 114| 820) 277)4,730|4,030] 2,701,520 620 273 90
10| 106| 960| 2707350 6,160 [ 2,710 | 1,260 | 560 | 234 80
94| 126)1,030| 235|6,380 6,600 2,080 1,180 | 530| 218 80
74 82| '960| 222|4,030) 6,160 | 3,120 | 1,100 | 480 | 194 80
57 87 960 208 1 3,120 | 4,860 | 2,580 960 412 185 80
63 94| 80| 208]2, 3,870 [ 2,460 | 800 | 368| 176 80
7 94 820 208 | 4,030 ( 2,980 | 2,340 830 368 178 65
66 94 580 205 | 4,520 | 2,580 | 2,460 770 368 170 50
81 106 520 202 | 4,190 | 2,580 | 2,340 770 345 165 42
81 148 492 215 | 3, 2,580 | 2,340 } 1,030 345 160 45
76 410 410 208 | 2, 2,980 1 2,000 | 1,030 345 160 44
88 580 363 225 | 2,710 | 4,860 | 1,900 | 1,900 148 42
88 520 386 239 | 2,460 | 4,860 | 1,700 | 1,800 285 145 4
75 438 520 363 12,110 | 4,350 | 1,800 | 1,800 205 451 . ...,
78 410 | 2,540 | 2,660 | 1,900 | 3,710 | 1,700 | 1,700 265 180 j.......
106 465 12,180 11,650 1 1,900 { 2,980 | 1,800 | 1,520 265 M4 ...
100 | 520 | 1,450 | 1,100 | 1,800 { 2,580 | 2,000 | 3,410 | 258 | 140 |....10.
88| 580 )1,1801 820)1,8002,980]2,3404,190]| 458| 145[.......
90 730 | 1,700 | 3,120 | 2,840 | 3,410 435 140 |.......
98 640 820 670 | 1,430 | 8,260 | 2,710 | 2,840 265 142 |.......
74 640 760 580 | 1,260 | 2,710 | 2,220 | 2,340 285 135 |.eveee
74 580 640 550 |....... 2,220 | 1,800 | 1,800 244 136 |..ceuee
72 ... 550 1 520 |....... ,000 |....... 1,520 |....... 108 |...... .

NorEe.—Daily discharge for Aug. 1 to 15, obtained at station below Furnish reservoir by water master,
Aug. 16 estimated, Aug. 16-21from record above Furnish Reservoir; Aug. 22-81, estimated at 42 second-feet.
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Monthly discharge of Umatilla River at Yoakum, Oreg., for the year ending Sept. 30,
1916.

Discharge in second-feet.

Month Run-off
y (total in
Maximum. | Minimum. | Mean. | 2cre-feet)

110 57 81.2 4,990

640 82 273 16,200

2,540 363 812 49,900

2,660 202 506 31,100

7,350 410 | 2,640 152, 000

6,600 890 3 000 184,000

3,120 1,700 [ 2410 143,000

4,190 770 1 740 107,000

1,340 244 | 508 30,200

05 108 185 11,400

121 |, 68.2 4,190

........................ a40.0 2,380

7,350 ... .......... 1,010 736, 000

a Estimated from station above Furnish reservoir.
UMATILLA RIVER NEAR UMATILLA, OREG.

LocarioN.—In NW. 1 sec. 21, T. 5 N., R. 28 E., near main line of Oregon-Washington
Railroad & Navigation Co., about a mile below diversion point of Oregon Land
& Water Co.’s canal, and 13 miles above Umatilla, Umatilla County, and mouth
of river.

DrAINAGE AREA.—2,130 square miles.

RECORDS AVAILABLE.—October 21, 1903, to September 30, 1916.

. Gace.—Inclined staff in two sections; read by C. A. Holder and W. A. Walpole.

DiscHARGE MEASUREMENTS.—Made from cable.

CHANNEL AND coNTROL.—Solid rock without gra.vel or sand. One channel at all
stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.1 feet February
11 (discharge, 10,500 second-feet); minimum stage recorded, 2.2 feet November
11 (discharge, 34 second -feet).

1903-1916: Maximum stage recorded, 11 0 feet May 31, 1906 (discharge, 19,600
second-feet); minimum stage recorded, 1.0 foot July 25 and August 1-9, 1906
(channel dry).

Ice.—Occasionally shore and floating ice, but stage-discharge relation not materially
affected.

Diversions.—Large part of total flow of river diverted for irrigation above station.
The Umatilla project feed-canal also diverts water during the winter for storage
in the Cold Springs reservoir. The low-water flow is return water from the
Hermiston project and other irrigated tracts.

RecuraTioON.—Practically none.

Accuracy.—Stage-discharge relation practically permanent.” Rating curve well
defined. Gage read to hundredths once daily during October and for period
June to September; from two to six times a week during rest of year. Gage
could not be read during part of January on account of shore ice. Daily dis-
charge ascertained by applying daily gage heights to rating table. In computing
monthly mean, discharge interpolated for days when gage was not read. Records
for October and period June to September, excellent; for March, good; for other
months, poor.

CoorEraTION.—Field data furnished by United States Reclamation Service; records
computed by United States Geological Survey.

No discharge meagurements made during year.
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Daily discharge, in second-feet, of Umatilla River near Umatilla, Oreg., Jor the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May. | June. | July. | Aug. | Sept.
1

170 108 86

730 102 86

455 96 9%

378 86 [

234 81 90

6 210 86 90

170 86 90

90 90

88 90

88 90

90 90

90 20

90 90

90 90

90 90

90 90

90 90

90 90

22% 96

9 96

102 96

105 90

105 99

90 102

86 102

86 108

86 105

86 108

86 108

83 108

s O

Norte.—Discharge estimated Jan. 15 to 20, 22, 23, 31, and Feb. 1.

Monthly discharge of Umatilla River near Umatilla, Oreg., for the year ending Sept. 30,
1916. )

Month.

Discharge in second-feet.

Run-off

.| Minimum.

Mean.

(total in
acre-feet).
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JOHN DAY RIVER BASIN.,

JOHN DAY RIVER AT McDONALD, OREG.

Location.—In NW. } sec. 11, T. 1 N,, R. 19 E,, at ferry at McDonald post office,
Sherman County, half a mile below mouth of Rock Creek, 16 miles above junc-
tion with Columbia River, and 18 miles southwest of Arlington. :

DRAINAGE AREA.—7,800 square miles,

RECORDS AvAILABLE.—December 16, 1904, to September 30, 1916.

Gace.—Inclined staff in two sections on left bank, 183 feet above ferry cable; read
by Wm. G. McDonald.

DISCHARGE MEASUREMENTS.—Made from cable. :

CHANNEL AND coNTROL.—Clean gravel and sand; shifts slightly. Banks high.
One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.2 feet at 1 a. m.
Feb. 11 (discharge, 18,900 second-feet); minimum stage recorded, 1.30 feet
October 1 (discharge, 155 second-feet).

1905-1916: Maximum stage recorded, 10.38 feet February 6, 1907 (discharge,
22,800 second-feet). A flood about 20 years ago is said to have reached a height
of 12.8 feet (discharge estimated from extension of rating curve as 33,000 second-
feet). Minimum stage recorded, 1.02 feet September 8 to 11, 1915 (discharge,
65 second-feet).

Ice.—Stage-discharge relation affected by ice for short periods.

Diversions.—Large part of natural low-water flow of stream diverted in the upper
John Day Valley for irrigation. .

REecuraTION.—None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice January
5 to 16, 26 and 27. Rating curve well defined between 80 and 6,000 second-feet.
Gage read to quarter-tenths twice daily; oftener during high water. Daily dis-
charge ascertained by applying gage height to rating table. Records October
to December and June to August, excellent; February to May, and September,
good; January, fair,

Discharge measurements of John Day River at McDonald, Oreg., during the year ending
Sept. 30, 1916.

o = S5, | ol
- Feet. Sec.ft.
Mar., 7| Po V. HOAEOS. « i enetra et it e aaaaeaaaaaaaanaan 4.63 4,490
Aug, 5| F.F.Henshaw.......cocoocaeen... e et ateeeeesneneasacceaearaaearaaaenn 1,92 540
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Daily discharge, in second-feet, of Jokn Day River at McDonald, (Dreg., for the year ending
Sept. 80, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. } Sept.
648 | 4,400 | 5,600 | 7,540 | 5,860 | 3,350 690 274

605 | 3, 6,140 6,980 5 600 | 3,540 648 262

525 | 3,540 | 8,440 | 6,980 5 340 | 3,960 605 280

605 | 3,350 | 8,140 | 7,540 5 100 | 3,740 565 262

648 | 3,160 | 8,140 | 8,140 4,860 3,540 541 262

690 | 3,740 | 7,540 | 9,380 | 5,100 ( 3,160 | 493 262

780 | 4,400 7, 260 | 9,700 | 5,340 | 2,980 485 262

11,000 | 3,740 | 7,260 | 9,700 | 5,100 | 2,800 517 256

12,300 { 4,180 } 7,540 | 8,140 4,860 | 2,630 525 250

15,800 | 6,700 | 8,740 | 6,980 | 5,100 | 2,460 517 250

16,800 |10,300 | 9,060 | 6,420 | 5,100 | 2,300 | 485 | 262

14,000 (12,000 {11,600 § 5,600 | 4,860 | 2,150 485 262

8,440 {13,300 {11,000 { 5,100 | 4,620 | 1,930 | 477 280

8,740 13,000 | 9,380 | 4,620 | 4,400 | 1,730 525 304

8,74D [10,000 | 8,740 | 4,400 | 4,400 | 1,610 | 445 342

9,380 | 9,060 | 8,740 | 3,960 | 4,180 | 1,610 431 342

9,380 | 8,740 | 8,740 | 3,960 | 4,180 | 1,610 410 342

9,060 | 9,380 | 8,740 | 3,740 | 4,860 | 1,490 410 316

8,440 | 9, 8140 | 3,960 | 5,100 | 1,550 | 3821 310

8,140 {10,700 | 7,540 | 5,100 | 5,340 [ 1,490 | 375 310

310 477 690 690 | 8,140 15,000 | 6,980 | 7,260 | 4,620 | 1,380 410 310
304 | 509| 573| 735 7,540 [14,400 | 6,420 | 6,980 [ 4,400 | 1,070 | 493 | 286
280 | 5731 690 | 970 | 7,260 [12,000 | 6,420 | 6,420 | 3.960 [ 1,070 [ 509 280
280 589 | 1,380 | 1,670 | 6,980 110,700 | 6,140 | 5,860 | 3,540 970 477 280
298 | 605 | 2, 1,550 | 6,980 | 8,740 | 6,140 | 5, 3,160 | 80| 445 280
280 647 | 1,550 | 1,530 | 6,420 1 7,540 | 7,540 | 6,420 | 3,160 825 403 280
280 690 | 1,270 | 1,510 | 6,420 | 7,540 | 8,740 | 9,060 | 3,960 825 375 280
298 780 | 1,270 | 1,490 | 5,600 | 7,840 {10,000 | 8,140 | 3,960 825 342 280
298| 870 | 1,170 | 1,270 | 4,860 | 7,540 [10,000 | 7,540 | 3,960 | 780 | 342 298
208 | 780 | 1,070 | 1,170 [..0.... 6,420 | 8,740 | 6,980 | 8,540 | 735 | 310 298
298 |..oo.-. 25 | oenen. 5,860 |-one..- 6,420 |.. ... 690 [ 280 |.......

Nore.—Discharge Jan. 4 to 16 estimated at 500 second-feet; discharge Jan. 26 and 27 interpolated.
Monthly discharge of Jokn Day River at McDonald, Oreg., for the year ending Sept. 30,

1916.
Discharge in se -feet.

arge in second-feet. Runoft

Month. (totalin

Maximum. | Minimum. | Mean, | 2cre-feet).
310 155 235 14,400
870 280 442 300
2,220 573 960 59,000
1,670 [eeeeenes... 790 48, 600
, 800 525 7,070 407,000
15,000 3,160 8,000 497,000
11,600 600 | 8120 483, 000
9,700 3,740 6.600 406, 000
5, 3,160 4,590 273, 000
3,960 7690 1,930 119, 000
6 280 464 %, 500
342 250 285 17,000
LS SN 16, 800 155 3,280 | 2,380,000

CAMAS CREEK ABOVE CABLE ¢REEK, NEAR UKIAH, OREG.

Locarion.—In SE. }sec. 4, T.5 8., R. 32 E,, at highway bridgé 200 feet above mouth
of Cable Creek and 6 mﬂes east of Ukiah, Umatilla Co. mty

DrAINAGE AREA.—Not measured.

RecorDs AvAILABLE.—May 1, 1914, to September 30, 1916.
Gage.—Vertical staff on abutment of highway bridge; read by S. M. Ledgerwood.
DiscrARGE MEASUREMENTs.—Made from highway bridge or by wading.
CHANNEL AND coNTROL.—Rock and gravel; probably permanent.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.5 feet March 19
(discharge, 980 second-feet); minimum stage recorded, 0.70 foot August 29 to
September 2 and September 18 to 25 (discharge, 4 second-feet).

1914-1916: Maximum stage recorded wasthatof 1916. Minimum stagerecorded,
0.50 foot August 29 to 31, 1914 (discharge, 8 second-feet). Discharge estimated to
have become as low as 2 second-feet in December, 1914.

IcE.—Stream freezes almost solid during severe winter weather.

Drversrons.—Practically none. -

RecuLaTiON.—None, ‘

Accuracy.—Stage-discharge relation practically permanent; affected by ice February
7 to 14 and at other times when gage was not being read. Rating curve well
defined above 10 second-feet. Gage read to quarter-tenths once daily. Daily
discharge ascertained by applying daily gage heights to rating table. Records
good except for February, for which month they are poor on account of the ice-
affected period.

Discharge measurements of Camas Creek above Cable Cieek, near Ukiah, Oreg., during the
year ending Sept. 80, 1916.

[Made by W. B. Hinkle, 1]

Gage Dis-
Date. height. | charge.

Fect. Sec.-ft.

2. 80 517
2.60 442
2.59 431

o Chief engineer, Teel irrigation district.

Daily discharge, in second-feet, of Camas Creek above Cable Creek, near Ukiah, Oreg., for
the year ending Sept. 30, 1916.

Day. Oct. { Nov. [ Dec. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1o 5.5 9.0 133 520 330 216 58 7.2 4.0
D e 5.5 9.0 112 580 330 186 52 6.0 4.0
R 6.4 9.0 94 520 370 186 64 6.0 4.4
4o 7.0 9.0 94 520 420 216 52 6.0 5.0
B e .0 9.0 158 470 420 216 52 6.0 5.0
B 7.0 9.0 40 |- 133 420 445 216 52 6.0 5.0
T e 7.0 9.0 46 186 116 470 370 180 40 6.0 5.0
2 7.0 9.0 46 | 330 122 550 330 158 40 6.0 5.0
9 e 70| 11 52 370 568 580 250 172 40 6.0 5.6

10 o 7.0| 10 52 420 714 610 233 158 40 6.0 5.6
A 7.0 735 700 186 133 30 6.0 5.6
120 e 5.5 744 580 186 112 30 5.6 5.0
JE J 6.4 752 470 186 94 22 5.0 5.0
T4 o 9.9 761 470 158 04 22 5.0 5.0
1 9.0 770 520 158 94 22 5.0 4.4
L R, 9.0 779 470 158 98 22 5.0 4.4
L 7.8 788 470 158 94 22 5.0 4.4
18 e 7.8 797 420 158 94 30 5.0 4.0
19, e 7.8 370 420 78 30 5.0 4.0
20t acmrieaeiaas 7.8 910 330 445 78 20 5.0 4.0
b2 7.0 840 330 370 78 20 5.0 4.0
22 e 7.0 670 330 330 64 20 5.0 4.0
- 7.0 520 330 290 58 12 5.0 4.0
24, i 9.0 370 370 216 52 12 5.0 4.0
. T, 9.0 330 420 470 52 12 5.0 4.0
R 9.0 370 520 520 64 12 5.0 4.4
7 N 9.0 520 580 470 64 9 4.4 4.4
28, i ieeeeiiiiiaaaa 9.0 420 520 395 64 12 4.4 4.4
. 9.0 330 420 370 64 12 4.0 4.4
) 9.0 250 330 250 52 9 4.0 5.0
1 7.8 250 foeoon-. 250 |.---.-. 9 4.0 [--u-een

171\%0'1%:éb—]%ischarge Feb. 7 to 14 estimated on account of ice; Mar. 12to 18, interpolated. No record Dec.
o . 6.
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Monthly discharge of Camas Creek above Cable Creek, near Ukiah, Oreg., for the year ending

Sept. 30, 1916.
Discharge in second-feet.
Month. Run-off
(total in
Maximum. | Minimum. | Mean, | 2cre-feet).
L0 0 <) 9.0 5.5 7.59 467
November. .... - 78 9.0 19.2 1,140
December 1-16. 52 16 34.7 1,100
February 7-29.. 520 133 262 12,000
March. ........ 910 94 482 29, 600
April. e, 700 330 473 28,100
ay.. 520 158 311 19,100
June. . 216 52 116 6,
July... 19.0 28.4 1,750
August - 7.2 4.0 5.28 3
Septermnber. .. .cvue e 5.6 4.0 4.57 272

CABLE CREEK NEAR UKIAH, OREG.

LocatioNn.—In NE. %} sec. 9, T. 5 8., R. 32 E., at highway bridge about 1,000 feet
above mouth of creek and 6 miles east of Ukiah, Umatilla County.

DraINAGE AREA.—Not measured.

REcORDS avAILABLE.—May 1, 1914, to September 30, 1916.

GaGE.—Vertical staff on abutment of bridge; read by S. M. Ledgerwood.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Gravel and rock; uneven, but practically permanent.

EXTREMES OF DISCHARGE.—1914-1916: Maximum stage recorded during year, 1.9
feet at 6 p. m. April 27, 1916 (discharge, 310 second-feet); minimum stage recorded,
0.10 foot August 29 to September 2, 1916 (discharge, 1.0 second-foot).

Ice.—Stream freezes and may go almost dry in extremely cold weather.

Diversions.—Probably none.

RecuLaTION.—NoDe. -

Accuracy.—Stage-discharge relation practically permanent; affected by ice Decem-
ber 15 to February 18. Rating curve well defined between 5 and 300 second-feet,
Gage read to quarter-tenths once daily. Daily discharge ascertained by applying
daily gage heights to rating table. Records excellent April to July; good for
November and December; fair for March and poor for October February, August,
and September.

Discharge measurements of Cable Creek near Ukiah, Oreg., during the year ending Sept.
30, 1916

[Made by W. B. Hinkle.c]

Gage Dis-
Date. height. | charge.
Feel. Sec.Aft.
R e S 1.15 112
D £ o+ My 1.10 98
B TSRS SRt 1.65 222

a Chief engineer, Teel irrigation district.
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Daily discharge, in second-feet, of Cable Creek near Ukiah, Oreg., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.0 3.0 37 88 168 137 ] 20 2.8 1.0
2.0 2.4 37 110 168 121 20 2.0 1.0
2.4 2.4 37 110 180 110 | 20 2.0 1.5
3.0 2.4 28 110 210 121 | 24 2.0 1.5
3.0 2.4 52 110 225 88| 20 2.0 1.5
3.0 3.0 16 |..... 37 110 225 70| 20 2.0 1.5
2.0 3.0 19 70 28 110 195 70| 20 2.0 1.5
2.0 3.0 19 292 28 121 156 70| 20 2.0 1.5
2.0 3.0 19 180 144 149 132 57| 16 2.0 1.8
2.0 3.0 20 180 124 156 132 57| 16 2.0 2.0
2.0 4.0 20 180 156 180 110 46 12 2.0 2.0
2.0 3.6 13 132 153 180 88 46 12 2.0 1.8
2.0 4.0 10 156 151 156 88 46 12 2.0 1.8
3.0 6.0 8 132 149 156 88 39 9.0 2.0 1.8
3.0 4.0 8 88 147 180 70 37 6.0 2.0 1.5
3.0 4.8 88 144 180 70 37 9.0 2.0 1.5
3.0 4.0 70 142 180 79 32 9.0 2.0 1.5
3.0 6.0 |- 57 140 156 88 28| 12 2.8 1.5
2.4 8.0 57 137 156 210 281 11 2.8 L5
2.4 7.2 57 156 132 275 37 7.0 2.0 1.5
2.4 4.8 57 156 132 210 37 6.0 2.0 1.5
2.0 8.0 . 46 126 110 180 30 6.0 2.0 1.5
2.4 80| 46 110 110 156 28 8.0 2.0 1.5
3.0 9.0 . 88 110 144 28 6.0 2.0 15
3.6 7.2 52 88 180 168 24 5.2 2.0 1.5
3.0 79 240 196 28 5.2 1.8 1.5
3.0 110 292 210 28 2.0 1.8 15
3.0 88 275 225 28 2.0 1.8 L5
2.4 70 210 210 28 2.8 1.0 1.5
2.4 70 180 132 26 4.0 1.0 1.8
2.4 70 [eeann.n I 156 |.oee.ee 2.8) 1.0 |.c.....

|

Nore.—Discharge estimated Dec. 15 and 16 and Feb. 7 to 18, on account of ice. Mar, 12-18 interpolated
no record Dec. 17 to Feb. 6.

Monthly discharge of Cable Creek near Ukiah, Oreg., for the year ending Sept. 30, 1916.

Disch: in second-feet.
arge Run-off
Month. (total in
: Maximum. | Minimum. | Mean. acre-feet).
OCLODOL. - ot e et e e s 3.6 2.0 2.54 156
November.................... 16 2.4 8.07 361
Decomber 1-16 . ... oveu i 20 8.0 13.6 430
February 7-29. .. .o 292 37 94.2 4,300
March. ... i 156 28 100 6,150
April . .. 292 88 156 9, 280
Y. 275 70 159 9,780
June. 137 24 52.1 3,100
July. 24 2.0 11.1

Augus 2.8 1.0 1.96 121
September. ... .. i 2.0 1.0 1.55 92

DESCHUTES RIVER BASIN.
DESCHUTES RIVER AT CRANE PRAIRIE, NEAR LAPINE, OREG.

Locarion.—In sec. 17, T. 21 8., R. 8 E., at outlet of Crane Prairie, above proposed
dam site and below mouth of Cultus River, about 28 miles by road west of Lapine,
Deschutes County.

DrAINAGE AREA.—Indeterminate. .

RECORDS AVAILABLE.—January 1, 1914, to June 30, 1916; some fragmentary readings
1907 to 1913.
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Gaee.—Vertical staff on bent of former footbridge; read by George E. Graft.

DiscaarRGE MEASUREMENTS.—Made from footbridge or by wading.

CHANNEL AND coNTROL.—Bed composed of sand and gravel, somewhat shifting.
Control some distance below station, rocky and fairly permanent.

ExTREMES OF DIscHARGE.—Maximum stage recorded during year, 3.0 feet August
27 (discharge uncertain on account of backwater; probably about 490 second-
feet); minimum stage recorded, 1.18 feet October 9, November 13, and December
26 (discharge, 142 second-feet).

1907-1916: Maximum stage from fragmentary records, 2.75 feet July 31, 1913
(determined from high-water marks on September 15); discharge, 531 second-
feet. Minimum stage, 1.18 feet October to December, 1915; discharge, 142
second-feet.

Ice.—Ice jams may affect the stage-discharge relation during extremely cold weather.

Diversions.—None.

RecuraTION.—None.

Accuracy.—Stage-discharge relation affected by ice jams below gage January 5 to
February 7; above gage height 2.2, by tree sagging in water below gage; also
slightly affected by growth of aquatic plants. Rating curve fairly well defined.
Gage read to half-tenths weekly. Daily discharge ascertained by applying gage
heights to rating table. Results good except for January (estimated on account
of ice), and May and June, for which an arbitrary correction has been made for
effect of log obstruction.

No discharge measurements were made during the year.

Daily dsscharge, in second-feet, of Deschutes River at Crane Prairie near Lapine, ‘Oreg.,
for the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. Feb. | Mar. | Apr. | May. { June.
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Monthly discharge of Deschutes River at Crane Prairie, near Lapine, Oreg., for the year
ending Sept. 30, 1916.

Discharge Run-off Discharge | Run-off
Month. in second- (total in Month, in second- | (total in
feet (mean).| acre-feet), feet (mean).| acre-feet).
October... ............... 144 302 | - 18,000
November................ 156 349 21,500
December................. 150 . 399 23,700
January................... 140 8,610
February............._... 162 9,320 The period........fcceveeeann. 120,000
March.........o.......... 190 11,700

Nore.—Monthly mean discharge is average of discharge determined for days on which gage was read,
except that for January, which was estimated.

DESCHUTES RIVER NEAR LAPINE, OREG.

Locarron.—In NW. 4 sec. 26, T. 20 S., R. 10 E., at Forest Service bridge at Big
River ranger station, 7 miles by river above mouth of East Fork, 11 miles north
of Lapine, Deschutes County.!

DRAINAGE AREA.—Indeterminate.

RECORDS AVAILABLE.—September 22 to December 21, 1910; February 18 to December
31, 1912; April 7 to October 27, 1913, occassional readings; October 1, 1914, to
September 30, 1916,

Gaae.—Vertical staff on bent of bridge; read by Burton Oney.

DiscEARGE MEASUREMENTS.—Made from upstream side of wagon bridge; conditions
excellent,

CHANNEL AND CONTROL.—Stream bed composed of gravel and sand; no.defined
control. Channel crooked, apparently permanent; gradient low.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.20 feet Septem-
ber 1 to 3 (discharge, 1,220 second-feet); minimum stage recorded, 0.40 foot
February 1 and 2 (discharge, 780 second-feet).

1905-1916, extremes from record on Deschutes River near Lava, Oreg.: Maxi-
mum stage recorded, 11.50 feet November 26, 1909 (discharge, 1,700 second-
feet); minimum stage recorded, 7.18 feet at time of measurement, November 8,
1911 (discharge, 739 second-feet).

Ice.—Stage-discharge relation affected by ice jams for short periods of extremely cold
weather.

Diversions.—None.

RecuLarioNn.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well de-
fined. Gage read to hundredths once daily when ranger is at station. Daily dis-
charge ascertained by applying daily gage heights to rating table. Records
excellent for days when gage was read.

CoOPERATION.—Gage readings furnished by United States Forest Service, W. G.
Hastings, supervisor.

Discharge measurements of Deschutes River near Lapine, Oreg., during the year ending
Sept. 80, 1916.

Date. Made by— ‘ hgriag%e . chI;isg-e
Feet. Sec.-ft.
Feb., 18 | P, V. HOQZeS. ..ot ittt ettt e it ie e aaaeas 0.42 790
Aug, 12 | F. F. Henshaw. ... oo et aiai e amaitaae it aneaaaaaaaaanaan 1.87 1,110

1 Formerly part of Crook County.
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Daily discharge, in second-feet, of Deschutes River near Lapine, Oreg., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov, | Dec, | Jan, | Feb, | Mar, | Apr. | May. | June, | July. | Aug. | Sept.

........ ceveen

780
7801 800
.............. ceeeeaef T80 800 [ceevnenfececenifraceces|oronnn]inenans
780 | 800
800
800

NortE.—Daily discharge determined only for days on which gage was read.

Monthly discharge of Deschutes River near Lapine, Oreg., for the year ending Sept. 80, 1916.

i i -feet.
Discharge in second-fee Run-off
Month. (total in
Maximum. | Minimum. | Mean, | 3¢re-feet).

792 48,700

796 47,400

799 49,100

791 48,600

784 45,100

810 9, 800

865 51,500

1,010 62,100

1,050 62,500

1,130 69,500

1,130 60,500

1,210 72,000

931 676,000

Norte.—Discharge lated for days on which gage was nof read in otder to compute monthly mean,
except that for Augusttm)]nch estimated. &0

99665°—wsp 444—19——3
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DESCHUTES RIVER AT LAVA ISLAND, NEAR BEND, OREG.

Locarion.—In SE. } sec. 27, T. 18 8., R. 11 E., at remains of old log bridge half a mile
above upper end of Lava Island and intake of Arnold canal and about 10 miles
south of Bend, Deschutes County.

DraiNAGE ArEA.—Not measured.

RECORDS AvaArLABLE.—January 30, 1915, to December 1, 1916, when station was
discontinued. Discharge is the same as at the Benham Falls and West’s ranch
stations January 1, 1905, to January 29, 1915.

Gacge.—Vertical staff nailed to a clump of willows on right bank about 600 feet above
the intake of Arnold canal; read by Joe Stenkamp.

DiscrARGE MEASUREMENTS. -’VIa.de from logs of old bridge about three-eighths
mile above gage; section relatively deep and narrow; conditions fairly good.
CHANNEL AND CONTROL.—Stream bed rocky; practically permanent; control is a
riffle just above head of Lava Island falls; stage-discharge relation may be affected

by changes in a wing dam used to divert water into Arnold canal.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1915, to December 1, 1916, 2.76 feet May 13 and 15 (discharge, 2,090 second-feet);
minimum stage recorded, 1.68 feet October 1, 2, 6, and 8, 1915 (discharge, 1,070
second-feet).

1905-1916: Maximum stage recorded, 3.45 feet at pumping plant at Bend at
7.45 2. m. November 27, 1909 (discharge, 4,820 second-feet; no diversions). Min-
imum stage, 3.2 feet at Benham Falls station January 4, 1912 (discharge, 1,000
second-feet).

Ior.—Stage-discharge relation practically never affected by ice.

Drversrons.—Quantity of water diverted for irrigation above station negligible;
first diversion of importance, Arnold canal, just below gage. Lost Creek, a
defluent of the river, diverts water between the gage and measuring section into
the lava beds east of the river. Its flow was not measured during 1916. The
water may return to the river near the lower end of Lava Island Falls, but this is
not certain.

Recuration.—None.

Accuracy.—Stage-discharge relation not permanent. Three fairly well-defined
rating curves applicable October 1 to January 31, May 13 to July 20, and September
4 to December 1, respectively. ~Discharge February 1 to May 12 and July 22 to
September 3, computed by shifting-control method. Gage read to quarter-tenths
every other day. Daily discharge ascertained by applying daily-gage height to
rating table or, by shifting-control method. Records for October, November,
February, March, and April, good; for other months, fair.

Discharge measurements of Deschutes River at Lava Istand, near Bend, Oreg., durmg the
period Oct. 1 1915, to Dec. 1, 1916.

“Date. Made by— ke | s || Date. Made by— nooks | .
Feet. Sec-&’;. Feet, | Sec:ft.
Oct. 1 | Henshaw and Batch- 1.68 0 {| June 19 | F. F. Henshaw.........| 252 1,780
. elder. Aug. 11 |..... A0eeeiannnraannn 2.28 1 620
Feb. 19 [ P. V. Hodges..........| 2.22{ 1,340 ]| Oct. 20'| Batchelder and Reine-
Apr. 4 [..... [+ 1 2.29 | 1,460 KiNg.w.emervnananan 2,29 1,530
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Daily discharge, in second-feet, of Deschutes River at Lava Island, near Bend, Oreg., for
the period Oct. 1, 1915, to Now. 30, 1916.

Day. Oct. [Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. |June. { July. | Aug. | Sept.| Oct. | Nov.

1,1i0|'1,320 i
180

1
1,110)1, 280! 1,240
1,270

Note.—Discharge for Dec. 1, 1916, 1,580 second-feet.

Monthly discharge of Deschutes River at Lava Island, mear Bend, Orey., for the period
Oct. 1, 1915, to Nov. 30, 1916.

i in second-feet.

Discharge in t. Run-off

Month. (total in

Maximum. | Minimum. | Mean. | 8cre-feet).

1915-16.
1,110 1,000] 1,000 67,000
1,360 3110|1519 70, 800
1,360 1,180 1,250 76,900
1,360 1,080 1,220 75,000
1,400 1,270 1,330 76, 500
1,480 1,160 | 1,330 81, 800
1,740 1350 | 1,630 97,000
2,080 1,690 . 1,860 114, 000
2,010 1,640 1,790 07, 000
2,000 1,600 | 1,840 113, 000
1,720 1,580 1,640 101,000
1,630 1580 1,600 | y

2,090 1,070 1,480 1,080,000
[010170). ) PPN 1,580 1,530 1,550 95,300
November. .. ..cveeemieaeeaacanann Beeaeeeaaeaaaaann 1,630 1,380 1,540 91,600

NoTE~-Monthly mean discharge is average of discharge determined for days on which gage was read.
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DESCHUTES RIVER BELOW BEND, OREG.

Location.—In SE. } sec. 20, T. 17 8., R. 12 E., half a mile below North canal dam
and 2 miles north of Bend, Deschutes County.

DramvaeeE ArEA.—Not measured.

REcorDps avarLaBLE.—November 27, 1914, to September 30, 1916.

Gaace.—Stevens eight-day water-stage recorder on right bank; installed April 1, 1916,
to replace Lietz recorder. Recorder inspected by Charles Orewiler.

D1scHARGE MEASUREMENTS.—Made from cable about 50 feet upstream from gage.

CHANNEL AND CONTROL.—Rocky and probably permanent. Some logs and drift
lodged on the wide shallow control may affect stage-discharge relation slightly.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
2.22 feet at 11 p. m. December 31 (discharge, 1,570 second-feet). Minimum
stage, from water-stage recorder, 0.85 fool at 7 a. m. October 3 (discharge, 285
second-feet).

1915-16: Maximum stage recorded was that of 1916. Minimum stage recorded,
0.51 foot at 2 a. m. July 28, 1915 (discharge, 163 second-feet). For maximum for
period 1905 to 1916 see description of Deschutes River at LavaIsland (p. 34).

Ioe.—Stage-discharge relation seldom affected by ice.

Diverstons.—Station is below the intake of the five large canals (Arnold, Central
Oregon, Pilot Butte, North, and Swalley canals) which divert water from
Deschutes River near Bend. Tables showing combined discharge of river and
canals follow tables for the station on the river. Only small diversions below
station.

RecuraTioN.—Flow regulated by hydroelectric plants at North canal dam and at
Bend.

Accuracy.—Stage-discharge relation changed during September, probably owing to
growth of aquatic plants or io drift on control. Rating curves used as follows:
October 1 to August 81, fairly well defined; September 16 to 30, fairly well defined.
Operation of Lietz water-stage recorder unsatisfactory; that of Stevens water-stage
recorder satisfactory. Daily discharge ascertained by applying to rating table
the mean daily gage height obtained by inspecting gage-height graph; shifting-
control method used September 16-30. Records for October and April to June
excellent; November, December, Frbruary, March, and July to September,
good; January, fair.

Discharge measurements of Deschutes River below Bend, Oreg., during the year ending
Sept. 30, 1916.

Date. Made by— noks. | chase.
) Feet. | Secft.
e Th|
) .
Aug. 9 130 61l
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Daily discharge, in second-feet, of Deschutes River below Bend, Oreg., for the year ending
Sept. 30, 1916. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [Aug. [Sept.
365 770 11,160 | 1,230 | 1,220 | 1,150 | 1,360 | 1,130 930 { 1,170 741 628
360 | 780 | 1,170 ) 1,280 | 1,240 | 1,130 | 1,220 [ 1,110 | 930 | 1,360 732 | 660
316| 810 1,200 1,250 | 1,260 | 1,120 | 1,050 | 1,110 | 930 | 1,300 705| 696
332 810 | 1,230 | 1,100 | 1,280 | 1,060 994 | 1,110 900 | 1,300 678 705
384 | 830|1,170| 1,180 | 1,300 { ‘920 | 1,190 (1,250 | 880 | 1,170| 644 | 696
354 870 | 1,020 1,160 | 1,230 850 1 1,360 | 1,300 840 | 1,260 628 714
348| 780 (1,020 1,140 | 1)170 | 880} 1, 1,230 830(1, 628 | 741
360 | 732[1,060]1,120(1,030| 9201, 1,190 | 830}1,240| 628
378 714 1 1,040 | 1,140 950 { 1,040 | 1,500 ( 1,110 820 { 1,210 612 810
301| 696(1,030)1,140] 974|1,050 1,570 | 1,160| 7901, 588
404 850 | 1,040 | 1,140 964 | 1,180 | 1,570 | 1,170 780 1 1,120 588 810
410| 994 (1,050 | 1,040 | 1,060 [ 1,210 { 1,570 | 1,220 | 790 (1,020 612| 810
104 | 994 |V140| 1130 | 1170 [ 1,210 | 1,570 [ 1,240 780 614| 810
398 11,000 (1,140 1,120 1,170 | 1,180 | 1,570 | 1,250 780 910 616 820
472 1 1,030 | 1,140 | 1,120 | 1,150 [ 1,190 | 1,570 [ 1,240 | 770 870| 619| 820
580 {1,040 11,100 | 1,110 | 1,160 | 1,170 | 1,430 | 1,190 770 930 621 810
696 | 1,060 | 1,080 | 1,110 | 1,220 { 1,180 |'1,360 | 1,130 750 950 624 800
696 | 1,070 | 1070 | 1,100 | 1260 | 1,240 | 1360 | 1,130 | 750 | 950| 626] 800
696 11,100 } 1,130 | 1,100 | 1,240 | 1,430 | 1,360 | 1,050 760 950 628 800
705 | 1,080 | 1,050 | 1,000 | 1,240 | 1,500 | 1,360 | 1, 780 | 940| e612] 810
714 | 1,080 | 1,000 | 1,050 | 1,240 | 1,500 | 1,360 | 983 | 820 | 950| 644 810
723 | 1,100 1 1,020 | 1,110 | 1,230 | 1,430 | 1,360 083 930 940 652 800
696 | 994 | 1,060 1,120 [ 1,210 [ 1,360 | 1,360 | 983 1,020 644| 810
628 972 11,2301 1,070 | 1,180 | 1,360 | 1,300 | 1,000 910 | 1,080 612 830
687 | 1,110 | 1,260 | 1,110 | 1,160 | 1,360 | 1, 1,030 | 930 870 604 820
714 | 1,110 | 2,260 | 1,070 | 1,120 | 1,200 | 1,300 | 1,050 80| 628] 800
705 | 1,130 | 1,200 | 1,080 | 1,160 | 1,360 | 1,230 [ 1,060 | 1,070 | 780 | 644 810
705 1 1,160 | 1,190 { 1,120 | 1,190 | 1,360 | 1,110 | 1,000 | 1,100 760 644 800
741 11,180 {1,200 1,120 | 1,170 | 1,360 | 1,1 994 | 1,140 732 660 810
760 11,160 | 1,240 { 1,180 [....... ,400 | 1,120 2 11,160 732 628 810
750 |eeeen..| 3,100 | 1,160 {.......{ 1,410 |....... 961 [....... 732 636 {.......

Note.—Discharge interpolated, taking into account variation in diversions, for the following periods:
Dac. 22-24, Jan. 9-14, 16-19,21-22, 24-28, Jan. 31 to Feb. 1, Feb. 3-4,6-8, 10-11,13-16, 18, 23-25, Mar. 1-3, 12-17,

26-28, 30-31, June 11717, July 016, Aug. 13-18.

Monthly discharge of Deschutes Creek below Bend, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet.

ge Run-off

Month. (totalin

Maximum. | Minimum.| Mean. | 8cre-feet).
760 316 544 33,400
1,180 696 967 | 57,500
1,260 1,000 1,120 68,900
1,280 1,000 1,130 69, 500
1,300 950 1,170 67,300
1,500 850 1,220 75,000
1,570 994 1,350 80, 300
1,300 961 1,110 68, 200
1,160 750 879 52,300
1,360 732 1,020 62, 700
741 588 637 39,200
628 782 46,500
1,570 316 992 721,000
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Combined daily discharge, in second-feet, of Deschutes River and Arnold, Central Oregon,
Pilot Butte, North,and Swalley canals,near Bend, Oreg., for theyearending Sept. 80,1916.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. { May. | June. { July. | Aug. { Sept.
1 1,040 | 1,080 | 1,220 | 1,260 | 1,220 | 1,180 | 1,460 | 1,670 { 1,580 | 1,780 | 1,610 | 1,480
2 1,040 | 1,050 | 1,230 | 1,310 | 1,240 | 1,180 { 1,530 | 1,690 | 1,570 | 1,950 | 1,590 | 1,520
3 1,020 { 1,050 | 1,260 | 1,280 { 1,260 | 1,170 | 1,390 { 1,720 | 1,580 | 1,880 | 1,550 | 1,520
4 1,010 | 1,050 { 1,290 | 1,230 { 1,280 | 1,160 | 1,340 | 1,740 | 1,610 | 1,880 | 1,550 | 1,530
5 1, 1,040 | 1,280 | 1,210 | 1,300 | 1,170 | 1,360 | 1,780 { 1,590 | 1,750 | 1,520 | 1,500
) 1,030 | 1,100 | 1,220 | 1,190 [ 1,240 [ 1,150 [ 1,410 | 1,750 | 1,550 | 1,850 | 1,530 | 1,520
7 1,030 | 1,120 { 1,200 | 1,170 | 1,180 | 1,120} 1,480 ] 1,820 | 1,560 | 1,870 [ 1,530 | 1,510
8 1,040 | 1,100 | 1,320 | 1,150 | 1,120 | 1,060 | 1,550 | 1,820 | 1,590 | 1,880 | 1,530 | 1,520
9 1,040 | 1,100 11,300 | 1,140 | 1,050 | 1,070 | 1,550 | 1,770 | 1,580 | 1,860 | 1,520 | 1,540
1,050 | 1,100 | 1,260 | 1,140 | 1,120 | 1, 1,620 | 1,830 | 1,560 | 1,840 | 1,490 | 1,550
1,040 | 1,060 | 1,220 | 1,140 | 1,180 | 1,220 | 1,680 | 1,820 | 1,560 | 1,800 | 1,490 | 1,530
1,040 | 1,080 | 1,160 | 1,130 | 1)240 | 1,240 | 1,660 | 1,870 } 1,570 | 1,790 | 1,520 | 1,530
1,0a6 | 1,080 | 1,190 | 1,130 | 1,250 | 1,260 | 1,650 { 1,800 | 1,580 | 1,760 | 1,530 | 1,530
1,030 | 1,090 { 1,190 | 1,120 | 1,270 | 1,290 | 1,640 | 1,880 { 1,500 | 1,740 | 1,530 | 1,520
1,090 | 1,120 | 1,170 | 1,220 | 1,290 | 1,310 | 1,690 | 1,880 | 1,600 | 1,710 | 1,490 | 1,500
1,010 | 1,130 | 1,160 | 1,110 | 1,310 | 1,340 | 1,700 | 1,860 | 1,610 | 1,600 | 1,490 1,490
1,040 1,150 | 1,130 | 1,110 { 1,320 | 1,360 | 1,670 | 1,840 | 1,620 1,670 [ 1,460 [ 1,470
1,040 | 1,160 | 1,100 | 1,110 | 1,300 | 1,380 | 1,670 | 1,840 | 1,630 | 1,680 | 1,450 | 1,470
1,040 | 1,190 | 1,150 | 1,100 | 1,280 | 1,490 | 1,670 | 1,780 { 1,640 | 1,660 | 1,450 | 1,460
1,050 | 1,170 | 1,130 | 1,090 | 1,200 |.1,510 | 1,670 | 1,730 | 1,650 | 1,660 | 1,430 | 1,460
.| 1,060 (1,220 | 1,160 1,100 { 1,290 | 1,520 | 1,670 | 1,710 | 1,670 | 1,660 | 1,450 [ 1,470
1,070 | 1,250 11,190 | 1,110 1 1,280 | 1,440 } 1,670 | 1,690 | 1,720 | 1,650 | 1,440 | 1,460
1,040 | 1,210 [ 1,220 | 1,120 | 1,260 | 1,370 | 1,690 | 1,670 | 1,750 | 1,590 | 1,450 | 1,480
971 | 1,190 | 1,250 | 1,120 [ 1,230 | 1,370 | 1,670 | 1,670 | 1,730 | 1,630 | 1,440 | 1,490
1,030 | 1, 1,280 | 1,120 | 1,210 | 1,300 | 1,600 | 1,680 | 1,710 | 1,640 [ 1, 1,500
1,060 [ 1,190 | 1,200 | 1,120 { 1,180 | 1,390 | 1,740 | 1,690 | 1,730 | 1,610 | 1,460 | 1,480°
1,040 { 1,210 [ 1,230 | 1,120 | 1,210 | 1,390 | 1,690 | 1,700 | 1,780 | 1,580 | 1,480 | 1,480
11,030 {1,240 | 3,220 | 1,120 ] 1,210 | 1,390 | 1,660 | 1,640 | 1,780 | 1,560 | 1,490 | 1,480
1,060 1,260 | 1,230 | 1,120 | 1,190 | 1,390 | 1,650 | 1,640 | 1,780 | 1,560 | 1,520 | 1,480
1,080 | 1,240 | 2,270 | 1,180 |....... 1,420 | 1,650 | 1,620 { 1,800 | 1,570 | 1,490 | 1,
1,070 |...... L 1,130 | 1,200 (-.ooo0] 1,440 |......] 1,610 |..ocel| 1,570 | 1,500 |....uu

Combined monthly discharge of Deschutes River and Arnold, Central Oregon, Pilot Butte,
North, and Swalley canals near Bend, Oreg., for the year ending Sept. 80, 1916.

Discharge in second-feet.

Run-off

Month. (tolal in
Maximum. | Minimum. | Mean, | 8cre-feet).
1,000 71| 1,040 64,000
1,260 1,000 1,140 67,800
1,320 L1000} 1,220 75,000
1,310 1090 | 1150 70,700
1320 1050 1,230 70,800
1510 1,060 1,300 79,900
1,740 1,310 1,610 95, 800
1,890 610 1,750 108, 000
1,800 1550 1,640 97,600
1,950 1,560| 1,720 106,000
1,610 1430 | 1,500 92,200
1,560 1460 1,500 89,300
1,950 971 1,400 | 1,020,000

DESCHUTES RIVER AT MECCA, OREG.

LocatroNn.—In SW. % sec. 20, T. 9 8., R. 13 E., at bridge at the Mecca station on Oregon
Trunk Railway, Jefferson County, 1} miles below mouth of Shitike Creek and 12
miles above mouth of Warm Springs River.

DRAINAGE AREA.—Not measured.

RECORDS AvAmLABLE.—June 7, 1911, to September 30, 1916.
GaaE.—Vertical staff fastened to tree on right bank, 100 yards above bridge; read by

E. Chaloupka.

D1sCHARGE MEASUREMENTS.—Made from highway bridge.
CHANNEL AND coNTROL.—Rock and gravel, shifts slightly.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.75 feet March 21
(discharge, 11, 700 second-feet) ; minimum stage recorded, 2.15 feet October 1, 2, 9.
and 10 (discharge, 3,680 second-feet).

1911-1916: Maximum stage wasrecorded during 1916; minimum stage recorded,
1.95 feet in August and September, 1915 (discharge, 3,410 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Flow affected by same diversions from upper Deschutes River as Bend,
Laidlaw, and Cline Falls stations. Summer flow of Crooked River above head of
lower canyon near Terrebonne practically all diverted.

REeeuraTION.—None.

Accuracy.—Stage-discharge relation changed during high water of February or March.
Discharge measurements made during 1916 and 1917 indicate the previous form
of curve to have been incorrect. The new rating curve, which is well defined, has
been applied from February 7, 1916. In Water-Supply Paper 414 are published
revised -estimates of accuracy for April, 1913, March and April, 1914. Rating
curve used prior to February 7 was well defined below and fairly well defined
above 6,000 second-feet. Gage read to half-tenths once daily. Daily discharge
ascertained by applying daily gage heights to rating table. Records excellent.

Discharge measurements of Deschutes River at Mecca, Oreg., during the year ending Sept.

30, 1916.
. Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || D3te- Made by— height. | chargo.
Feet. | Sec.-ft.
Feb. 29 | P. V. Hodges June 28 | C. L. Batchelder....... 3.85 5,820
May 11 | C. L. Batchelder . 3 Aug. 22 | F. F. Henshaw.........| 2.77 4,330
23 | F. F. Henshaw.........| 3.02 4,960

Daily discharge, in second-feet, of Deschutes River at Mecca, Oreg Jor the year ending
Sept. 80, 1916.

Day. Oct, { Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
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Monthly discharge of Deschutes River at Mecca, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet. Run-off
(total in
Month. acre-feet).
Maximum. | Minimum.| Mean.

4,050 3,680 3,860 237,000
5,860 4,050 4,500 268,000
5,480 4,740 | 4,820 206,000
4,740 4,380 4,580 282,000
10,400 4,560 7,240 416,000
11,700 5,370 7,710 474,000
9,350 6,350 7,460 444,000
6,850 4,900 5,730 352,000
5,850 4,670 5,220 311,000
6,600 4,450 5,610 345,000
4,670 4,250 4,410 271,000
4,450 4,250 4,410 262,000
11,700 3,680 5,450 | 3,960,000

DESCHUTES RIVER AT MOODY, NEAR BIGGS, OREG.

Locarion.—In SE. } sec. 26, T. 2 N, R. 15 E., opposite Moody railroad station, 1}
miles above bridge of Oregon-Washington Railroad & Navigation Co., 13 miles
above mouth of river, and about 5 miles southwest of Biggs, Sherman County.

DraiNacE AREA.—About 9,180 square miles.

REcorps AvamaBLE.—July 7, 1906, to September 30, 1916; October 19, 1897, to
December 31, 1899, for a station near Moro, 10 miles above mouth of river in the
NE. }sec. 5, T.18., R.16 E. Records for 1908 and 1910 somewhat fragmentary.

Gace.—Staff in twe sections, the lower inclined, the upper vertical; read by A. C.
Osborn. At the Moro station gage was an inclined staff.

DiscEarRGE MEASUREMENTS.—Made from a cable about 450 feet above gage. At
Moro station made from the “free bridge’’ 8 miles below gage.

CHANNEL AND cONTROL.—Rock and gravel; shifting only in floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.4 feet, night of
February 10 (discharge, 27,000 second-feet); minimum stage recorded, 2.0 feet
October 1 to 18 (discharge, 3,920 second-feet).

1906-1916: Maximum stage recorded, 7.50 feet February 6, 1907 (discharge,
30,600 second-feet); minimum stage recorded, 1.9 feet August 18 to September
16, 1915 (discharge, 3,600 second-feet).

Ice.—Stage-discharge relation never affected by ice.

Diversions.—Summer discharge at this station has been progressively reduced since
about 1904 or 1905 by diversions from the upperriver. Some of this water returns,
but the net reduction during midsummer is now probably 15 to 20 per cent.

RecurarioNn.—None. i

Accuracy.—Stage-discharge relation practically permanent; rating curve well de-
fined. Gage read to tenths once daily. Daily discharge ascertained by apply-
ing daily gage height to rating table. Records excellent.

Discharge measurements of Deschutes River at Moody, near Biggs, Oreg., during the year
ending Sept. 30, 1916.

Date. Made by— hﬁ;ﬁ. chl;)alrsg-e.
Feet. Sec.ft.
Mar, 9| PV, HOGOS. e cu et ieae i iieeiiiaeeeaaaaerecaecaneaaeanaaananaaaas 4.20 11,600
May 12 | C. L. Batehelder..... ... .o oottt iii it iaiiaeneaas 3.30 7,540
Aug., 4 P P HenShaw. .ottt ae et ataaceiaacaaareacaaaaan 2. 50 5,300
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Datly discharge, in second-feet, of Deschutes River at Moody, near Biggs, Orey., for the
year ending Sept. 80, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. [ July. | Aug. | Sept.
4,180 | 5,600 | 5,600 | 5,300 | 8,550 | 8,900 | 8,550 | 7,150 | 7,500 | 5,600 | 5,150
4,440 | 5,300 { 5,300 | 5,300 [ 8,200 | 9,200 | 8,900 | 7,150 ; 7,500 | 5,300 | 5,150
4,440 | 5,300 | 5,300 | 5,300 | 8,200 | 9,500 | 9,300 | 7,150 | 7,500 | 5,300 | 5,150
4,440 | 5/300 | 5,300 | 5,300 | 8,200 { 9,900 | 9,300 | 7,150 | 7,500 | 5,300 | 5,150
4,440 | 5,300 | 5,300 | 5,300 | 8,200 |10,200 | 9,700 | 7,150 | 7,500 | 5,300 | 5,150
4,440 | 5,600 | 5,300 | 5,300 | 8,200 10,500 | 9,700 | 7,150 | 7,500 | 5,300 | 5,000
4,440 | 5,600 | 5,300 | 5,900 | 8,900 [10,500 | 9,700 | 7,150 | 7,500 | 5,150 | 5,000
4,440 | 5,600 | 5,300 {11,000 {10,100 [10,500 | 9,700 | 6,800 | 7,150 | 5,150 | 5,000
4,440 | 5,600 | 5,300 {14,100 {12,300 (10,500 | 9,300 | 6,800 | 7,150 | 5,150 | 5,000
4,440 | 5,600 | 5,300 12,300 |11,000 | 8,550 | 6,800 | 7,150 | 5,150 | 5,000
4,440 | 5,600 | 5,300 11,400 | 8, 6,800 | 7,150 [ 5,000 | 5,000
4,440 | 5,600 | 5,300 12,300 | 7,850 | 6,800} 7,150 | 5,000 | 5,000
4,440 | 5,600 | 5,300 11,800 | 7,850 | 6,800 | 7,150 | 5,300 | 5,000
4,440 | 5,600 | 5,300 11,400 | 7,850 | 6,800 | 6,800 | 5,300 | 5,000
4,440 | 5,600 | 5,300 11,000 | 7,500 | 6,800 | 6,800 | 5,300 | 5,000
4,440 | 5,600 | 5,300 10,500 | 7,500 | 6,800 | 6,800 | 5,300 | 5,000
4,440 | 5,600 | 5,000 10,100 | 7,500 | 6,800 | 6,500 | 5,300 | 5,000
4,720 | 5,600 | 5,000 9,700 | 7,150 | 8,200 | 6,500 | 5,300 | 5,000
5,600 | 5,600 | 5,000 9,700 | 7,150 | 8,200 | 6,200 { 5,300 5,000
5,600 | 5,600 | 5,000 9,300 | 7,150 | 7,850 | 6,200 | 5,300 | 5,000
5,600 | 5,600 | 5,300 8,900 | 7,150 | 7,850 | 6,200 | 5,300 { 5,000
5,600 | 9,300 | 5,900 8,550 | 7,150 | 7,850 | 6,200 | 5,300 | 5,000
5,600 | 8,550 | 6,200 8,550 | 7,150 | 7,850 | 5,900 | 5,300 | 5,000
5,600 | 7,850 | 8,200 8,550 | 7,150 | 7,500 | 5,900 | 5,300 | 5,000
5,600 | 6,800 | 8,200 8,550 | 7,150 | 7,500 | 5,900 | 5,300 | 5,000
7,850 | 6,500 | 6,800 8,550 | 7,150 | 7,500 | 5,900 | 5,300 | 5,000
6,200 | 6,200 | 6,500 8,900 | 7,150 [ 7,500 | 5,600 | 5,150 | 5,000
6,200 | 6,200 | 6,200 8,900 | 7,150 | 7,500 | 5,600 | 5,150 | 5,000
6,200 | 5,600 | 5,900 8,900 | 7,150 | 7,500 | 5,600 | 5,000 | 5,000
5,900 | 5,600 | 5,600 8,550 | 7,150 | 7,500 | 5,600 | 5,150 | 5,000
cees-oo| 5,600 | 5,300 ORI I 75 1) 1 DR 5,600 | 5,150 |.......

Monthly discharge of Deschutes River at Moody, near Biggs, Oreg., for the year ending
Sept. 80, 1916.

Discharge in second-feet.

gel Run-off

Month. (total in

Maximum. | Minimum.| Mean. | 8cre-feet).
4,180 3,920 4,030 248,000
7,850 4,180 5,050 300, 000
9,300 5,300 5,950 366,000
£,200 5,000 5,650 347,000
23,500 5,300 11,300 650, 000
17,500 8, 11,600 713,000
12,300 8,550 9,830 585,000
9,700 7,150 7,970 490,000
8,200 7,150 7,280 433,000
7,500 5,600 6,620 407,000
5,600 5,000 5,240 322,000
5,150 5,000 5,020 299, 000
23,500 3,920 7,110 5,160, 000




42 SURFACE WATER SUPPLY, 1916, PART XII—C.
EAST FORK AT MORSON INTAKE, NEAR LAPINE, OREG.

LocatioN.—In NE. % sec. 34, T. 23 8., R. 9 E,, at private road bridge about half &
mile from river road to Crescent and 12 miles southwest of Lapine, Deschutes
County. TUp to July 27, 1915, in the SE. 1 sec. 33, T. 23 8., R. 9 E., about 500
feet below mouth of Crescent Creek, just below proposed intake for Deschutes
Land Co., Carey Act segregation.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 26 to November 21, 1914; March 15, 1915, to September
30, 1916.

Gaae.—Vertical staff nailed to bent of bridge since July 27, 1915; at old site, vertical
staff nailed to a tree root. Gage reader, Geo. M. Mayfield.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND cONTROL.—Gravel and sand with steep banks of silt overgrown with
brush; may shift in floods. Channel divided by an island just below bridge.
EXTREMES OF DISCHARGE.—Maximum stage recorded during period April 1 to Sep-
tember 30, 1916, 4.4 feet May 7 (discharge, 772 second-feet); minimum stage re-

corded, 0.40 foot October 8 to 20 (discharge, 40 second-feet).

1914-1916: Maximum stage recorded was that of 1916; flood of November 25,
1909, may have reached 1,800 second-feet (estimated from records at Allen’s
ranch). Minimum stage recorded, 0.40 foot, September 3 to 11, 1915 (discharge,
40 second-feet).

Ice.—Stream is frozen two or three months; no winter records have been obtained.

DrversioNs.—A few small ditches divert water above the station.

REecurATION.—None.

Accuracy.—Stage-discharge relation changed during spring high water; change
assumed to have occurred while records were suspended. Rating curves used as
follows: October 1 to December 18, well defined between 40 and 80 second-feet;
April 1 to September 30, well defined between 100 and 500 second-feet. Gage
read to quarter-tenths every other day, October 1 to December 18, and April 1
to September 30. Daily discharge ascertained by applying gage height to rating
table. Records good except for April and May, for which they are fair.

Discharge measurements of East Fork at Morson intake, near Lapine, Oreg., during theyear
ending Sept. 30, 1916.

Date. Made by— hott. | e,

Feet. Sec.ft.

a 0.41 40. 8
3.
1.

'S

3
&

a 01d gage read 3.57 feet.
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Daily discharge, in second-feet, of East Fork at Morson intake, near Lapine, Oreg., for the
year ending Sept. 30, 1916.

Day. ’ Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.

sessecrelesscncec]ecccceesi OOk feeeccca.

........ 556 416 |........ 280 |eenennnn|enannnss
........ P P 544 [ceeo.... 161 111
........ 580 394 leenee.-e 260 |oeee...ofeenneas
........ ceeenaan 551 |ieeen--. 156 0
........ 575 372 |........ P21} O I

Monthly discharge of East Fork at Morson intake, near Lapine, Oreg., for the year ending
Sept. 30, 1916.

Discharge in second-feet.
N g . Run-off
Month (total in
Maximum. | Minimum. | Mean. acre-feet).
(8170 PP . 50 40 43.3 2,660
November. ................ DSIRRN 206 48 102 6,070
December 1-18 . 190 130 162 5,780
April. 580 290 467 27,800
ay.. 772 372 535 3

June. 580 20 434 25, 800
July.. 551 240 417 25,600
August..... - 234 152 102 11,800
S S 11 SO 149 110 128 7,620

NortE.—Monthly mean discharge is average of discharge determined for days on which gage was read.

ARNOLD CANAL NEAR BEND, OREG.

Locarion.—In SW. } sec. 23, T. 18 8., R. 11 E., about a mile below intake of canal
and 9 miles south of Bend, Deschutes County.

REcorps AvAartasLeE.—April 10, 1914, to September 30, 1916; information sufficient
for a rough estimate, October, 1912, to March, 1914.

Gacr.—Vertical staff on side of flume. A gage one-half mile above, in the NE. # sec.
27, was used up to April 30, 1915. Gage readers, O. E. Bowman and Joe Sten-
kamp.

DrscEARGE MEASUREMENTS.—Made from collar of flume near gage.

CHANNEL AND cONTROL.—Flume 12 feet wide; gradient fairly steep.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.00 feet August

1, 29-31 (discharge, 107 second-feet). Canal dry at various times during year.
1914-1916: Maximum stage recorded, 2.20 feet August 11 to 14 1915 (discharge,

112 second-feet).

Accuracy.—Stage-discharge relation not permanent, probably on account of variable
effect of & cross gate at wasteway a few feet above gage; changesin rating assumed
‘to have eecurred in latter part of February and June 22, when repairs were made
to flume and canal. Rating curves, fairly well defined, used October 1 to Feb-
ruary 29, March 1 to June 22, and June 23 to September 30, respectlvely Gage
read to ha.li-tenths one dally. Daily discharge ascertained by applying mean
daily gage height to rating tables. Records good.

Arnold canal diverts water from the right bank of Deschutes River at the head of
Lava Island, in the SW. }sec. 27, T. 18 8., R. 11 E., and irrigates land south and east
of Bend, lying above the Central Oregon Irrigation Co.’s Carey Act segregation.

Discharge measurements of Arnold canal near Bend, Oreg., during the year ending
Sept. 80, 1916.

Date. Made by— hG et' clgirsg- .. || Date. Made by— hgiget. ch]a)litgs;e.

Feet, | Sec. -ﬂ Feet, |Sec-ft.

Feb, 21 | P. V. Hodges.......... 1.10 7.8 || June 19 | F. F Henshaw ......... 1.78 97
21 ... 7 (o DA .58 15 0|l Aug. 11 |c...-do.oviiiiiinnis 1.90

Daily discharge, in second-feet, of Arnold canal near Bend, Oreg., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June.| July.] Aug.| Sept.
88| 60 6| 33| 58| 62| 49| 07| 102
88 60 33 33 58 62 49 97 102
88 60 33 33 67 62 49 97 102
88 60 33 33 67 62 49 97 102
88 57 33 33 72 62 49 79 9
88 54 28 §.eonenn 33 33 72 62| 56 97 o7
88 54 28 [caeonnt 33 33 72 72 56 97 97
88 51 M. 33 72 72 60 97 97
88 40 33 ...o. 16 33 72 7 60 97 92
88 38 33 Jeeann 16 33 72 77 56 97 92
66 38 3 PO 16 33 56 77 56 97 88
66 38 33 feennnn 16 33 50 77 79 97 88
66 38 28 looennnn 16 33 58 82 79 102 88
66 38 28 leanenan 6 33 38 92 88 97 84
66 38 14 28 6 33 38 92 92 97 84
66 38 33 12 33 38 104 79 92 84
66 38 33 28 12 36 67 104 56 92 84
66 38 16 28 12 38 67 98 60 92 84
66 38 [.oeun.. 28 12 38 67 98 92 79
66 38 |.eeannn 33 12 38 67 98 63 97 7
66 38 16 33 12 38 67 98 67 97 75
66 38 16 33 12 38 67 49 67 97
66 38 8 33 12 38 67 79 67 97 88
66 38 33 12 38 67 75 71 97
66 38 |. 33 20 38 58 56 71 97 9
66 52 3 U FUUURN 33 58 43 71 87 79
60 33 feeoii]ieeanan 33 50 58 43 79 97 79
60 b 2 N O 33 50 58 49 79 102 79
60 52 71 PR P, 33 58 58 49 79 107 79
60 33 . FORP 16 58 58 49 84 107 7
[TV PO PR PO, 33 |ecnnens 58 |oo.e... 84 107 \.......

NotE.—No flow in January and on days for which discharge is not given.
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Monthly discharge of Arnold canal near Bend, Oreg., for the year ending Sept. 30, 1916.

d-feet.

DWgehswm foet. Run-off
Month. (total in
Maximum.| Mintmum. | Mean, | crefeet).

60 72.1 4,430

33 42.3 2,520

8 26.6 l 110

28 30.7 ’ 670

6 20.6 1,270

33 37.8 2,250

38 61.4 3,780

43 72.7 4,330

49 66.6 4,100

79 97.4 5,900

7 87.0 5,180

...................... 35,600

Nore.—See footnote to daily discharge table.

CENTRAL OREGON CANAL NEAR BEND, OREG.

LocarioNn.—In NE. } sec. 7, T. 18 S., R. 12 E., at a flume section about half a mile
below point where waters in main diversion canal are divided between this
canal and Pilot Butte canal, about 2 miles south of Bend, Deschutes County.

RECORDS AvATLABLE.—May 11, 1905, to September 30, 1916.

GageE.—Vertical enameled staff nailed to inside of flume on right side; rea& by John
A. Watson. .

DiscHARGE MEASUREMENTS.—Made from yoke of flume at gage section.

CHANNEL AND CONTROL.—A plank flume of rectangular cross-section with battened
seams. Flume rather unstable but the rating appears not to change: -

EXTREMES OF DISCHARGE.—1905-1916: Maximum stage recorded, 3.6 feet at 6 p. m.

= June 19, 1916 (discharge, 355 second-feet). Canal dry at times.

Ice.—Canal operated in winter but only during periods of moderately cold weather,
for furnishing water for domestic use. The velocity of the water passing the
gage is sufficient to maintain open channel at all times,

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to half-tenths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Records excellent for irri-
gating season; fair for period November to March.

Central Oregon canal diverts water from the right bank of Deschutes River in the
NE. }sec. 13, T. 18 S., R. 12 E,, and irrigates land lying to the east of Bend and in the
vicinity of Powell Buttes.

The following discharge measurement was made by F. F. Henshaw:

June 17, 1916: Gage height, 3.45 feet; discharge, 328 second-feet.
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Daily discharge, in second-feet, of Central Oregon canal near Bend, Oreg., for the year
ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1. 272 fveeveeeioandeanaiianeaiaennes . 16 220 272 246 341 341
272 259 259 246 341 341

272 259 259 246 355 327

10 PN P PPN MO NS, 272 299 246 355 327

272 feneeriioeaciienniit]enennen 272 299 246 355 327

2721 18| 120 (....... 259 299 246 355 327

2721 112 170 ...... 246 313 246 355 313

272 285 327 272 355 299

2461 158 | 170 ]....... 285 327 272 355 299

10. 246 285 327 272 355 299
11. 246 285 327 285 355 299
12. 246 285 327 327 355 299
13. 246 1o eeeii] e, 285 327 327 355 299
14. b1 ) PR PR IO 285 327 341 355 285
15. 233 |evencec]eenacan]oncannn 285 327 341 327 272
16. 73 .- 299 327 299 327 27
17. 299 327 299 327 272
18. 299 341 313 327 272
19. 299 355 327 327 272
.1 VOO PN P PR I POTRON M. 299 341 327 327 259
3 DO IR PO SR PR 299 341 313 327 259
22. 299 341 313 313 259
23. 285 341 170 313 259
24 272 341 14 327 -259
25. 272 327 327 327 272
26. 259 313 327 327 © 272
27. 259 299 341 327 272
28. 259 285 341 327 272
29 272 246 341 341 272
30, 272 246 341 341 272
1 Y Y PSP PRI PP 272 feee.... 341 341 {..... .

NoOTE.—No water in canal on days for which discharge is not given.

Monthly discharge of Central Oregon canal near Bend, Oreg., for the year ending Sept.

30, 1916. .
; Discharge in second-feet. Run-off
Month. (total in
Maximum. | Minimum. | Mean, | 3cre-feet).

October (18 daYs)..ceuunneniiinieiiinranennaanaaenaeanns 272 78 247 7.840
November (;s days).. . 182 18 111 1,320
December (7 days).. . 182 47 132 1,830
January (3 days).... . 53 10 36.0 214
February (8 days). . 88 12 58.4 926
March (i1 days)... X 123 15 86.5 1,890
April (21 days).... . 207 16 127 5,290
BY e evneennen . 299 220 277 17,000
June...... . 355 246 313 18,600
July.... . 341 144 291 17,900
August..... . 355 313 339 20, 800
Sept ceetremsecsennieenns e eeereaairaeanaan 841 259 289 17,200
Theyear.....ccccvveraercnnnn. PR MY FOPP PR P, 111,000

NoTe.—See footnote to table of daily discharge.
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PILOT BUTTE CANAL NEAR BEND, OREG.

LocatioNn.—In NE. } sec. 7, T. 18 8., R. 12 E., at a point in canal directly opposite
gaging station on Central Oregon canal, half a mile below point where waters
are divided between this canal and Central Oregon canal, and about 2 miles
south of Bend, Deschutes County.

RECcORDS AVAILABLE.—March 6, 1905, to September 30, 1916,

Gaar.—Vertical staff on right bank; read by John A. Watson.

DISCHARGE MEASUREMENTS.—Made by wading or from highway bridge half a mile
below the gage.

CHANNEL AND coNTROL.—Channel, gravel and sand; control partly selid rock; prac-

*  tically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.25 feet, August
5 to 23 (discharge, 90 second-feet). Canal dry at various times.

1905-1916: Maximum stage recorded, 3.10 feet, June 8, 11 to 16, July 19 to 21,
1913 (discharge, 244 second-feet).

Ice.—Canal operated intermittently during winter to provide water for stock and
domestic use. Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to hali-tenths twice daily. Daily discharge ascertained by

. applying mean daily gage heights to rating table. Records good.

The following measurement was made by F. F. Henshaw: June 17, gage height,
2.08 feet; discharge, 71 second-feet.

Pilot Butte canal diverts water from the right bank of Deschutes River, in the
NE. % sec. 13, T. 18 8., R. 12 E,, in a flume common to it and the Central Oregon
canal, for irrigating lands lying mostly north of Bend and extending nearly to
Crooked River. North canal also diverts water into the Pilot Butte.

Daily discharge, in second-feet, of Pilot Butte canal near Bend, Oreg., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
42 30 73 84

42 30 73 84

42 30 73 62

42 30 73 62

42 30 90 62

42 30 90 62

42 36 90 53

42 42 90 51

42 42 90 51

42 42 90 51

421 49 20 51

27 42 62 0 51
42 68 90 51

27 42 73 90 46
27 62 73 90 42
42 62 60 90 42
42 73 45 90 42
42 73 46 90 42
42 73 46 90 42
42 3 46 90 42
42 53 46 90 42
42 46 46 90 42
42 46 38 90 42
42 46 44 86 42
42 40 68 84 42
42 34 73 84 42
42 34 3 84 42
42 30 73 84 42
42 30 3 84 42
42 30 3 84 42
421....... 73 8t1.......

Nore.—No flow in January or on days for which discharge is not given.
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Monihly discharge of Pilot Butte canal near Bend, Oreq., for the year ending Sept. 30,

1916.
Discharge in second-feet. Run-off
Month. (totalin
Maximum. | Minimum.| Mean. acre-feet).

October (15 dad;;s) 42 10 33.8 1,010
November (6 a0 4 18.7 222
December (7 days) 40 10 28.1 390
February (8 days) 30 3 21,6 8a3
March (4 days) 18 9 14.2 113
]AIpnl (19 days) 27 4 23.7 893
st I
July. [0 73 30 51.3 31150
AgUSt . L e aieeeiaeamaaaaaan 90 73 86.8 5,310
September. ... .o.ieiii i 84 49.8 2,960
N TR G PRI PRI PRI SR 19,100

NoTe,—See footnote to table of daily discharge.
NORTH CANAL NEAR BEND, OREG.

Locarion.—In NE. { sec. 29, T. 17 8., R. 13 E., about 500 feet below bridge on road
to Tumalo, a quarter of a mile below intake, and about a mile north of Bend,
Deschutes County.

RECORDS AVAILABLE.—June 14, 1913, to September 30, 1916.

Gace.—Painted on left side of concrete lining of flume; read by C. Orewiler.

DiscHARGE MEASUREMENTS.—Made from plank across canal.

CHANNEL AND coNTROL.—Concrete lined section extends about 1,000 feet below gage;
below this point the canal is unlined and sides and bottom are very rough.
Changes in unlined section may affect stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.7 feet June 13—
25 and August 5-14 (discharge, 280 second-feet). Canal dry at various times.

1913-1916: Maximum stage recorded, 5.85 feet August 7-18, 1914 (discharge
304 second-feet).

Ice.—Only a small quantity of water diverted in winter for stock; stage-discharge
relation not affected by ice. ‘

Accuracy,—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to tenths twice daily. Daily discharge ascertained by apply-
ing mean daily gage heights to rating table. Records excellent for irrigating
seagon; fair December to March when water is carried only at irregular intervals.

North canal diverts water from the right bank of Deschutes River, in the NE. }
sec. 29, T. 17 8., R. 13 E_, at a concrete dam about 60 feet high, and extends eastward
about a mile, where it discharges the water into Pilot Butte canal.

¢ Discharge measurements of North canal near Bend, Oreg., during the year ending Sept.

916,
{Made by F. F. Henshaw.]
Gage Dis-
Date. heiﬁt. charge.
Feet, Bec.ft.
4.93 7
5.62 278

G
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Baily discharge, in second-feet, of North canal near Bend, Oreg., for the year ending Sept.

30, 1916.

Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
Loieinannnnas 210 231 231 273 259
2 210 231 210 | 273 259
F: SO 238 238 203 273 259
4oL 2381 252 203 273 259
[ S, 19| 252 | 203| 280 252
[ S, 32 252 203 280 245
T iiaeaaaas 189 | 252 203 | 280 238
L T, 210 266{ 217 280 217
L 224 266 224 280 217

100 e 231 266 | 224 280 217
1 231 266 224 280 217
120 ...ae 231 266 231 280 217
I T 231 280 245 280 217
4. ...l 231 280 252 280 217
15, e 238 280 | 259 | 266 217
16 0eeeieaaaas 238 280 245 266 217
170 i 245| 280 | 238| 238 203
18 .. 252 280 231 238 203
19, 252 280 217 231 203
20, .. 252 280 203 224 217
b3 252 280 203 217 217
2. 252 280 210 217 217
b2 S 245 280 217 231 217
24l 245 280 224 245 217
25, i 231 280 231 245 217
26, i 231 2731 238| 245 217
b7 O 231 259 238 252 217
. T 231 252 | 238 259 217
29 ... 231 245 259 259 217
300 el 231 245 259 259 217
;3 P23 259 | 259 |.......

Note.—No flow on days for which discharge is not given.

Monthly discharge of North canal near Bend, Oreg., for the year ending Sept. 30, 1916.

Di in second-feet.

ischarge in Run-off
Month. (total in
Maximum.| Minimum. | Mean, | 3cre-feet).

218 13,400

13 3,360

102 1,010

7.5 851

8.6 1,130

67.1 932

110 5,460

223 13,700

265 15,800

227 14,000

259 15,900

224 13,300

.......... 98, 800

Nore.—See footnote to table of daily discharge,

miles north of Bend, Deschutes County.

SWALLEY CANAL NEAR BEND, OREG.

Location.—In NE. } sec. 29, T. 17 8., R. 12 E., about 100 yards above road
crossing, a quarter of a mile below intake of canal at North canal dam and 13

REcoRrDS AvAILABLE.—June 1, 1913, to September 30, 1916.
GagE.—Vertical staff on right bank at lower end of intake flume; read by Chas.

Orewiler.

99665°—wsp 444—19—4
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DiscEARGE MEASUREMENTS.—Made from plank laid across flume.

CHANNEL AND CONTROL.—Earth canal of regular cross section and practically perma-
nent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.2 feet July 29
and 30, August 12-16 (discharge, 91 second-feet). This is probably the maximum
ever diverted. Canal dry at various times during the year.

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Revision above 1.5 feet made to average measurements of 1916; used
after March 31. Gage read to tenths twice daily. Daily discharge ascertained by
applying mean daily gage heights to rating table. Records excellent during irri-
gating season; good December to March.

Swalley canal diverts water from the right bank of Deschutes River at the North
canal dam, in the NE. ¥ sec. 29, and irrigates the Carey Act segregation of the Des-
chutes Reclamation & Irrigation Co., north of Bend and west of the Pilot Butte tract.

Discharge measurements of Swalley canal near Bend, Oreg., during the year ending Sept.
30, 1916.

[Made by F. F. Henshaw.]

G Dis-
Date. height. | charge.
Feet, Sec.ft.
B T 1.66 57
70 2.00 78

Daily discharge, in second-feet, of Swalley canal near Bend, Oreg., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. { Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept,
66 48 28 28 20 {.ce.... 53 48 53 77 e
66 48 28], 28 20 ]....... 53 48 53 7 n
66 48 28 28 | 20 53 48 53 i 7
66 48 28 28 20 18 53 53 53 77 71
66 48 28 28 18 18 53 53 53 77 i
66 48 28 281 7.5 18 18 53 53 53 77 7
66 48 28 281 1.5 18 18 53 53 53 77 7
66 48 28 28 7.5 18 18 53 53 53 77 71
66 48 281....... 7.5 18 18 53 53 53 77 7
66 48 28 1....... .5 18 18 53 53 71 77 71

t
66 7.5 19 18 53 71 71 77 65
66 7.5 18 18 53 71 71 91 65
66 7.5 18 18 53 71 kil 91 65
66 7.5 18 18 53 71 77 91 65
66 7.5 18 18 53 n k4 91 65
66 7.5 18 18 53 71 77 91 65
63 7.5 18 18 53 84 77 84 65
60 7.5 9 18 53 84 77 84 85
60 13 |....... 18 68 7 77 84 65
60 2 J|....... 18 ] 77 717 80 65
60 20 |eeee.n. 8 68 el 77 65
60 20 48 77 77 77 65
60 20 48 77 77 71 65
60 20 48 77 71 77 65
60 20 48 7 71 77 65
60 48 71 71 7 65
60 48 kel n 71 65
60 48 71 7 7 65
60 48 71 80 7 65
60 48 a 84 7 65
60 48 [....... 77 k6 3 R

Norte.—No flow on days for which discharge is not given,
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Monthly discharge of Swalley canal near Bend, Oreg., for the year ending Sept. 30, 1916.

D i d-feet.
ischarge in secon Run-off
Month. (totalin
Maximum. | Minimum. | Mean, | 8Cre-feet).

60 63.2 3,800

48 48.0 2860

18 2.5 1,440

28 28.0 444

7.5 12.9 614

9 17.1 678

9 27.1 1,510

48 52.8 ) 250

48 66.8 3,970

53 68.8 4,230

7 79.1 4,860

65 67.0 2,990

...................... 31,700

Nore.—See footndte to table of daily discharge.
TUMALO CREEK NEAR BEND, OREG.

Location.—In SE. } sec. 23, T. 17 8., R. 11 E., a quarter of a mile above diversion
dam of feed canal of Tumalo project, half a mile below highway bridge on Bend-
Sisters road, 4 miles above mouth, and 4 miles northwest of Bend, Deschutes
County.

DrAINAGE AREA.—B7 square miles.

Recorps avarrasie.—October 6, 1906, to September 30, 1916 (fragmentary). Until
May, 1914, this station was maintained only in winter.

Gace.—Since April 27, 1915, Stevens continuous water-stage recorder referred to
vertical staff nailed to overhanging stump. Staff gage read November, 1910, to
April 26, 1915. 7J. C. Stiles and T. G. Becker, gage readers. Previous records at
different site.

DiscHARGE MEASUREMENTS.—At ordinary stages, made by wading near the gage; at
flood stages, from a large tree fallen across stream about 200 yards below gage.

CHANNEL AND cONTROL.—Rocks and gravel; not likely to shift greatly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.70 feet at 9 p. m.
July 16 (discharge, 570 second-feet; total including diversions, 694 second-feet).
Minimum stage recorded, 1.19 feet at various times October 6 to 12 (discharge, 43
second-feet; total including diversions, 45 or 46 second-feet).

1906-1916: Maximum stage recorded, 3.8 feet at old gage, November 14, 1906
(discharge, estimated from extension of rating curve, 820 second-feet). The peak
of the flood of November, 1909, was probably considerably greater. Minimum
stage recorded, 1.17 feet at 6 p. m. September 18, 1915 (discharge, 41 second-feet;
total including diversions, 44 second-feet).

Ice.—Stage-discharge relation considerably affected by ice during extremely cold

weather.
Diversions.—Wimer and Columbia Southern canals and Anderson ditch divert water
above the station.

Accuracy.—Stage-discharge relation changed at end of ice period. Rating curves
applicable as follows: October 1 to February 9, well defined; February 10 to
September 30, fairly well defined between 40 and 300 second-feet. Operation of
water-stage recorder unsatisfactory during the spring; two readings a day by the
ditch rider, used March 1 to June 18. Daily discharge ascertained by applying
to the rating table the mean daily gage height determined by inspecting gage-
height graph or averaging the two daily readings. Records excellent for October
and November, good for December and March to September, fair for January and
February.
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Discharge measurements of Tumalo Creek near Bend, Oreg., during the year ending Sept.

30, 1916.
Date. Made by— hgziet. chgirsg-e. Date. Made by— heGi:%et. cl?arisg-e.
Feet. | Sec.ft. Feet. | Secft.
Feb. 16 P.V.Hodges.......... 1.36 66 || Juy 7 | John Dubuisa......... 1.94 211
June 30 John Dubuise......... 1.60 128 || Aug. 10| F. F. Henshaw........ 1.65 127

e Inspector, Desert Land Board.

Daily discharge, in second-feet, of Tumalo Creek mnear Bend, Oreg., for the year ending

Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
73 62 72 140 155 170 194 98
51 60 72 170 126 170 194 96
44 56 70 185 170 140 194 120
44 56 74 215 215 170 181 96
4 56 72 230 230 185 168 88

53 74| 215| 200{ 215| 156 85
110 56 76 185 200 248 144 81
91 56 90 155 215 282 156 81
82 52 20 140 230 320 156 81
74 50 102 113 200 282 144
60 52 102 90 170 282 144 75
53 53 102 90| 185| 340 144 74
53 53 102 200 360 144 74
62 53 113 68 230 144 74
62 55 113 265 282 156 74
63 56 113 70 340 448 144 74
63 56 113 86 340 267 132 74
63 65 113 90 380 194 109 74
63 70 102 90 320 168 98 74
63 90 102 90 215 181 94 74
62 88 102 102 140 194 94 74
60 90 90 86 113 181 96 74
58 86 90 80 140 181 98 74
56 78 102 68 170 181 98 72
56 78 113 65 200 168 109 72
56 76 140 82 300 132 98 72
56 74 155 140 230 109 96 72
56 70 140 155 185 144 94 70
56 68 140 155 140 168 109 70
....... 67 126 140 113 181 116 70
....... 68 |-.-c-o] 140 ]---....) 1 98 [-.evean

Norte.—Discharge estimated because of ice Dec. 15-19, 26-31, Jan. 1-31, and Feb. 1-6.

Monthly discharge of Tumalo Creek near Bend, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet.
Run-off
Month. (total m
Maximum. | Minimum. | Mean, | 20re-feet).

[ 0) 1T PP 58 44 48.4 2,980
November......coeoevniiiiiiiiiaias P 91 52 62.5 3,720
DeCeMDET. « oo et aiaaeeaaaaaee e 66 58 62.5 3,840
JANUALY et e e ee ettt aeeeeeaeeeeaaamannamaaaaanaan]eaaen FUTTUIEN IR eeeed]  @50,0 3,070
Y1) (P PP 110 44 62.3 3,580
) | S 90 50 64.6 3,970
N <) ¢ 1 PO R 155 70 102 6,070
F e oo 230 63| 122 7,500
JUDe. el feemaeenaaa—aa 380 113 211 12,600
L 1 R 448 109 219 13,500
ADZUSE. et iee ittt ettt 194 94 132 8,120
L 120 70 78.9 4,600
MNP 448 44 102 73,600

a Estimated.
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Combined monthly discharge of Tumalo Creek, Wimer canal, Columbia, Southern canal,
and Anderson ditch near Bend, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet. Run-off
Month. : a(ett.:?éeitl;l)
Maximum. | Minimum. | Mean.

48.4 2,980

62.5 3,720

62.5 3,840

a50.0 3,070

62.3 3,580

64.6 3,970

1% 1%

316 18,800

3 19,900

135 8,300

81.9 4,870

124 90, 200

e Estimated.

Nore.—Anderson ditch estimated as follows: May, 4 second-feet; June, 5 second-feet; July, 4 second-feet;
August and September, 3 second-feet. Probably a little water diverted in October.

WIMER CANAL NEAR TUMALO, OREG.

LocarioNn.—In NE. % sec. 2, T. 18 S., R. 10 E., half a mile below intake and below
controlling spillway, about 15 miles southwest of Tumalo, Deschutes County.
RECORDS AVATLABLE.—1906-1916, irrigation seasons only. Those for 1906-7 were
obtained just below intake and above controlling spillway.

Gace.—Vertical staff; no change in datum since April 1, 1908.

DiscHARGE MEASUREMENTS.—Made by wading or from yoke of flume.

CHANNEL AND cONTROL.—Flume; fairly stable.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.35 feet June 10
(discharge, 17 second-feet). Canal dry at various times of year.

Ice.—Canal not operated during winter.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Gage read to half-tenths once daily. Daily discharge ascertained
by applying daily gage heights to rating table. Records fair.

The following discharge measurement was made by John Dubuis, inspector, Desert
Land Board.

July 27, 1916: Gage height, 1.10 feet; discharge, 13.3 second-feet.

Wimer canal diverts water from Tumalo Creek in the SW. { sec. 2, and formerly
irrigated land lying above the Tumalo project reservoir. It was used in 1916 only
when the Tumalo feed canal was out of commission. :

Daily discharge in second-feet of Wimer canal near Tumalo, Oreg., for the year ending .
Sept. 30, 1916.

Day. June. | July. Day. June. | July. Day. June. | July.

[T
.
.

oo~

NoTtE.—Mean dmehar%e for June 6 to 9 estimated 16 second-feet; for June 11 to 17, 12 second-feet; July 23
to 26 interpolated. No flow in canal before June 6 nor after July 28.
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Monthly discharge of Wimer canal near Tumalo, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet. Run-off

Month. (total in
Maximum. | Minimum.{ Mean. acre-feet).

June (25days) c-omieie e 17 8 1.7 582
Tuly (2BAaYS).n-cmeeen i 14 6 10.8 600
B (T3, g R S P 1,180

COLUMBIA SOUTHERN CANAL NEAR TUMALO, OREG.

LocatioN.—In sec. 2, T. 18 8., R. 10 E., a quarter of a mile below head gates and -
about 15 miles southwest of Tumalo, Deschutes County.

REcorps avarLaBLE.—May 15, 1906, to May 23, 1914 ;May 5 to July 28, 1916.

Gaee.—Vertical staff on upstream side of wasteway.

DiscHARGE MEASUREMENTS.—Made by wading or from a foot log near gage.

CHANNEL AND CONTROL.—Flume for about 30 feet and then earth section; no well-
defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.30 feet June 17
and 18 (discharge, 125 second-feet); canal dry most of year.

1906-1916: Maximum discharge, 126 second-feet (gage height, 2.2 feet) July
and August, 1907.

Ice.—Canal not operated during winter.

Accuracy.—Stage-discharge relation practically permanent. Rating curve not
defined for 1916, but probably applicable. Gage read to half-tenths once daily;
daily discharge ascertained by applying daily gage heights to rating table. Rec-
ords fair; estimated discharge May 5 to June 17 roughly approximate.

No discharge measurements made during 1916.

Columbia Southern canal diverts water from Tumalo Creek, in the SE. % sec. 2,
and formerly irrigated the lands now embraced in the Tumalo project. Water was
diverted in May, 1916, when the Tumalo feed canal was out of commission, and in
June and July, when the discharge of the creek far exceeded the capacity of the feed
canal.

Daily discharge, in second-feet, of Columbia Southern canal near Tumalo, Oreg., for the
year ending Sept. 30, 1916.

Day. June. | July. Day. June. | July. Day. June. | July.

NOTE.~Mean discha{‘ge estimated, as follows, for periods when water was in canal, but no record secured:
Noon May 5 to noon May 26, 80 second-feet; June 6 to 16, 110 second-feet; July 23 to noon July 28, 90
second-feet. No fiow before May 5 or after July 28.
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Monthly discharge of Columbia Southern canal near Tumalo, Oreq., for 1916.

Discharge in second-feet.

Run-oft
Month. (total in
Maximum, | Minimum.| Mean. | 2crefeet).

May (21 doys).... I IS 80 3,330
June (25 days). .. 125 92 109 5,400
July (28 dags)....- 14 ] 100 5,550

The Period. ...cveeeemeanei e 14,300

NoTE.~See footnote to table of daily discharge.
TUMALO FEED CANAL NEAR BEND, OREG.

LocaTtion.—In SE. { sec. 23, T. 17 8., R, 11 E,, in concrete-lined section about 300
feet below diversion dam, half a mile below bridge across Tumalo Creek, on road
from Bend to Sisters, and 4 miles from Bend, Deschutes County.

RECORDS AVAILABLE.—May 21, 1914, when water was first diverted, to September
30, 1916.

Gaae.—Painted on sloping concrete lining; read by J. C. Stiles and T. G. Becker.

DiscEARGE MEASUREMENTS.—Made from a footbridge at gage.

CHANNEL AND coNTROL.—Trapezoidal concrete section. The control is the sand
trap just above the intake to a steel flume.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during period 1914 to 1916,
3.80 feet May 4, 5, and 6, 1916 (discharge, 219 second-feet). Canal dry at times.

Ice.—Water turned out in extremely cold weather.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage heights to rating table. Records for Decem-
ber, February, and September good; for other months excellent.

Tumalo feed canal diverts water from Tumalo Creek in the SE, % sec. 23, T. 17 S.,
R. 11 E,, into the Tumalo project reservoir. Some land is also watered directly
from the canal.

Discharge measurements of Tumalo feed canal near Bend, Oreg., during the year ending
Sept. 80, 1916,

Date. Madeby—  |poage | Pie || Date. Made by— noefe | o
Feet, | Sec.ft. Feet, | Sec.-ft.
Feb. 16| P, V. Hodges....ec..... 2.43 64 || July 7| John Dubuis...........] 3.45 k1
June 30| John Dubuise.......... 3.15 128 || Aug. 10 | F. ¥, Henshaw......... 3.12 1

a Inspector, desert land board.

-t
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Daily discharge, in second-feet, of Tumalo feed canal mear Bend, Oreg., for the year
ending Sept. 30, 1916.

Dec. | Feb. | Mar. July. | Aug. | Sept.

60 159 165 92

60 159 172 92

59 146 165 101

60 152 159 92

59 159 152 87

58 57 159 146 83

58 43 58 159 146 83

56 101 58 159 146 83

56 66 56 152 146 78

56 63 55 159 134 78

46 48 59 60 28 159 134 4
47 47 56 35 55 159 146 74
48 20 56 53 55 159 134 74
50 52 59 66 55 159 146 74
49 56 59 60 55 159 140 70
49 50 59 60 58 159 134 74
48 48 59 60 62 159 122 74
47 101 59 60 67 159 101 74
48 83 59 61 69 146 92 74
47 74 59 62 92 146 87 74
60 83 101 48 146 152 92 74

61 87 92 83 122 146 74

59 78 92 78 146 146 92 4

60 78 9 74 152 146 101 74

63 78 11 66 159 146 101 70

63 78 128 70 159 122 96 66

63 74 152 122 159 101 92 74

62 70 134 24 159 122 92 ki)

61 (V) P 140 140 152 101 74

....... 66 [.......] 134 122 159 116 74

....... 70 [caeee..] 1340 159 101 .......

Note.—Discharge estimated, on account of ice, Dee. 15 to 21, 25, 26, and 29. No flow during January or
on days for wmch discharge is not given.

Monthly discharge of Tumalo feed canal near Bend, Oreg., for-the year ending Sept. 30,
1916

Di i -feet.
ischarge in second-feet Run-off

Month. i (totalin
Maximum. | Minimum.| Mean. | acrefeet).

October . 53 46
November (28 days) . 101 20
December (30 days)
February (23 days)
March,

2,920
2,970
3,420
2,780

980
5,280
3,910
8,510
9,280
7,620
4,630

55,

g

Note.—See footnote to table of daily discharge.
SQUAW CREEK NEAR SISTERS, OREG.

Location.—In NW. % sec. 82, T. 15 8., R. 10 E., immediately above intake of McCal-
lister ditch and about 5 miles by road above Sisters, Deschutes County.

DRAINAGE AREA.—863 square miles,

Recorps AvamaBLeE.—May 30, 1913, to September 30, 1916; no winter records.
From July 1, 1906, to May 29, 1913, in sec. 29, at station below the intake of
MecCallister ditch, about 700 feet farther downstream.

Gaae.—Stevens eight-day water-stage recorder on right bank installed March 24, 1916;
inspected by Harry G. Kennard, watermaster. Vertical staff used prior to 1916.
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DisCHARGE MEASUREMENTS.—Made from a footbridge above gage, or by wading.

CuaNNEL.—Gravel and rock; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded after March 23, 1916, 3.56 feet at
7 p. m. July 16 (discharge, 574 second-feet); minimum stage recorded, 2.05 feet at
7 a. m. March 30 (discharge, 72 second-feet).

1906-1916: Maximum stage recorded, 7.5 feet at old station, November 22, 1909
(discharge estimated from extension of rating curve as 1,940 second-feet); minimum
stage recorded, 2.65 feet at old station, March 19, 1912 (discharge, 32 second-feet).

DiversioNs.—Pole Creek, a tributary of Squaw Creek from the west, has been diverted
for irrigation. The diversion canal has been eroded until it carries the entire
flow of this creek. Low-water flow entirely diverted below the station.

RecuraTioNn.—None.

Accuracy.—Stage-discharge relation changed between September, 1915, and March,
1916. Rating curve well defined between 70 and 400 second-feet. Operation of
the water-stage recorder satisfactory. Daily discharge ascertained by applying
to the rating table the mean daily gage height determined by inspecting gage-
height graph. Records excellent.

Discharge measurements of Squaw Creek mnear Sisters, Oreg., during the year ending
Sept. 30, 1916.

Date. Made by— hg%ﬁ. c&rsg'& Date. Made by— o |
Feet. | Sec.ft.
May 26 | F. F. Henshaw........ 2.13 79 || June 9
27 | Luperand Kennarde,.| 2.18 99 17
June 7| A.E.Perrye..........| 2.47 175 || July 12

& Watermaster.

Daily discharge, in second-feet, of Squaw Creek mear Sisters, Oreg., for the year ending
Sept. 30, 1916.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
100 110 278 268
120 110 260 268 197
144 136 237 260 197
170 170 254 254 170
197 176 27 240 158
176 179 285 237 150
147 194 288 237 147
138 218 299 240 147
125 231 331 234 133
112 203 350 224 115
105 203 350 224 105
100 200 400 231 108
95 212 388 231 110
90 254 347 218 105
92 292 392 228 108
100 324 514 234 115
108 358 426 122
112 404 354 173 115
112 350 306 155 120
118 271 302 150 115
120 215 306 147 118
112 182 302 147 110
191 299 161 98
95 299 173 85
92 274 ‘ 285 173 78
92 358 264 176 98
105 328 237 179 105
112 292 231 185 100
110 250 228 200 105
102 254 237 206 105
105 ..., 250 216 {oo..o...
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Monthly discharge of Squaw Creek near Sisters, Oreg., for the year ending Sept. 30, 19186.

Discharge in second-feet. Run-oft
(totalin
Month. acre-feet).
Maximum, { Minimum. | Mean.
76 71.8 1,230
76 80.9 5,350
116 7,130
110 239 14,200
309 19,000
147 209 12,900
7 125 , 440
...................... 67,200

i

SQUAW CREEK CANAL NEAR SISTERS, OREG.

LocaTtioNn.—In SW. }sec. 28, T. 15 8., R. 10 E., about half a mile below intake and 4
miles by road south of Sisters, Deschutes County.

REecorps avarmasre.—April 26 to September 11, 19186,

Gage.—Stevens eight-day water-stage recorder on right side of canal, a short distance.
below a wasteway. )

DiscEARGE MEASUREMENTS.—Made by wading near gage.

CrANNEL AND coNTROL.—Channel is excavated in a gravelly soil; not likely to shift;
a timber placed across canal just below gage forms a control for low water, but has
little effect at ordinary stages.

EXTREMES OF DISCHARGE.—Maximum stage during irrigating season from water-stage
recorder, 2.04 feet at 8 p. m. July 12 (discharge, 168 second-feet). Canal dry at
times, .

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
100 second-feet. Operation of recorder satisfactory. Daily discharge ascertained
by applying to rating table the mean daily gage height obtained by inspecting
gage-height graph. Records excellent.

Squaw Creek canal diverts water from Squaw Creek in the SE. 1 sec. 29, T. 15 8., R.

10E., and irrigates land east and north of Sisters. Under it 8,328 acres have
been adjudicated, but only about 4,900 acres were irrigated in 1916.

Discharge measurements of Squaw Creek canal near Sisters, Oreg., during the year ending
Sept. 30, 1916:

Date. Made by— nooge cﬁifgje’ Date. Made by— h&g& chair‘%e.
Feet, | Sec.-ft.
8[| May 27| Kennard cand Luper?| 1.46 49.6
.1 30 | Brewster and Perry....| 1.53 66
- .0 31}..... {1 L70 87
do . .6 31..... L 1 PR 1.70 88
26 | Perry and Brewster....| 1.31 356.3

6 Watermaster. b Employee, State water board.
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Daily discharge, in second-feet, of Squaw Creek canal, near Sisters, Oreg., for the year
ending Sept. 30, 1916.

Day. | Apr. | May. | June. | July. | Aug. | Sept. | Day. | Apr. | May. | June. | July. | Aug. | Sept.
1.. 39 63 49 52 106 86 9 i......
2.. 39 62 45 96 52 8 f.......
3... 42 69 59 84 67 63 |.......
4.. 46 % 81 9% 62 §.......
5.. 62 80 32 59 80 96 59 f.......
6.. 43 84 38 75 90
7... 39 98 48 59 67 80
8.. 32 133 49 57 75 75
9... 37 136 48 57 81 75

10... 42 115 60 55 92 75

11.. 42 110 119 52 83 83

12.. 41 110 131 52 67 92

13.. 41 110 78 57 56 9

14.. 41 115 119 59 49 98

15.. 42 108 131 62 49 1

66 [oeenn. 115

Monthly discharge of Squaw Creek canal, near Sisters, Oreg., for the year ending Sept.

30, 1916.
Discharge in second-feet. Run-off
Month. (totalin
Maximum. | Minimum. | Mean. | 8Cre-feet).
35 41.2 409
32 50.1 3,080
49 87.0 5,180
32 7 4,780
55 8.4 6,050
38 54.3 1,180
...................... 20,700

OCHOCO CREEK AT ELLIOTT RANCH, NEAR PRINEVILLE, OREG.

Location.—In NE, } sec. 5, T. 15 8., R. 17 E., at dam site of proposed reservoir
for Ochoco project, below all tributaries, 63 miles east of Prineville, Crook County,
on road to Mitchell.

DRAINAGE AREA.—300 square miles.

Recorps avaiaBLE.—November 1, 1908, to April 30, 1910; November 23, 1914,
to June 30, 1915; January 21 to September 30, 1916.

Gage.—Stevens eight-day water-stage recorder on left bank installed April 21, 1916;
vertical staff up to that time; read by Harry G. Kennard, water master.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND coNTROL.—Gravel and boulders; somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.5 feet at noon
March 20 (discharge, 660 second-feet); minimum stage recorded, 0.70 foot Sep-
tember 17 to 20 (discharge, 4.0 second-feet).

1908-1910, 1915, and 1916: Maximum stage recorded, 4.50 feet at 4 p. m.
November 23, 1909 (discharge, 1,160 second-feet). Creek dry at various times
on account of diversions above,

Ice.—Stage-discharge relation slightly affected during cold weather.

Diversions.—Considerable land irrigated along Ochoco Creek and tributaries above
the station. Tableland and Elliott ditches divert water around the station.
(See pp. 63-65.)

ReauratioN.—None.
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Accuracy.—Stage-discharge relation slightly varying. Rating curve well defined.
Gage read to tenths once daily until April 21; gage readings somewhat question-
able. Operation of recorder after that date satisfactory except July 28 to August
6. Daily discharge ascertained by applying to the rating table the daily gage
readings or the mean daily gage height determined by inspecting the gage-height
graph. Records for May and June excellent; for March, April, and July, good;
for January, February, August, and September, fair.

Discharge measurements of Ochoco Creek at Elliott ranch, near Prineville, during the

year ending Sept. 30, 1916.

Date. Made by— hf;';; e chg}Ze.

Feet, Sec.-ft.

ROCY O N I S VAR £ B S 2.62 338

Apr. 5 d. 2.40 292
Aug. 8 .79 6.6

Daily discharge, in second-feet, of Ochoco Creek at Elliott ranch, near Prineville, Oreg.,

Jor the year ending Sept. 30, 1916.

Day. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
23 200 280 195 170 140 9.0 5.5
33 175 310 190 160 208 1.0 5.3
33 175 310 192 130 205 8.0 5.1
33 150 310 195 120 175 7.0 5.0
33 175 280 220 115 148 6.0 5.0
45 130 280 274 104 126 5.0 4.8

130 130 280 262 102 109 8.0 4.6
200 130 310 222 98 93 6.7 4.4
250 130 310 202 86 84 7.0 4.3
405 200 340 182 83 70 7.6 4.0
340 310 475 162 74 51 7.0 7.0
250 475 405 144 66 56 7.0 6.4
200 475 340 130 60 38 6.7 4.8
250 405 340 119 43 20 521 82
340 280 340 106 26 16 5.5 ~4.8
405 370 310 91 21 39 58| “43
440 405 340 83 43 42 6.7 4.0
370 475 280 88 60 45 7.0 4.0
405 510 250 90 57 48 7.6 4.0
405 660 250 84 60 43 8.6 4.0
405 620 81 58 20 8.5 4.3
440 545 218 83 54 18 8.5 4.3
370 475 208 102 48 17 7.9 4.9
340 370 215 98 46 17 7.3 4.9
340 340 152 50 17 7.0 4.9
340 340 240 81 16 6.1 4.9
310 310 274 245 128 16 6.1 4.9
250 280 259 225 175 15 5.2 4.6
405 250 230 210 1 14 4.3 4.9
........ 250 205 195 142 13 4.9 4.9
........ 250 |....o.. 180 |........ 12 5.5 fiicenees
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Monthly discharge of Ochoco Creek at Elliott ranch, near Prineville, Oreg., for the year
. ending Sept. 30, 1916.

Discharge in second-feet. Run-oft
Month. (totalin
Maximum, | Minimum. | Mean. | acre-feet).

January 21-31 93 33 52.0 1,130
Feb! . 23 .

73,400

Combined monthly discharge of Ochoco Creek at Elliott ranch, Tableland and Elliott
Creek ditches near Prineville, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet.

Run-off
Month, (total in
Maximum. | Minimum. | Mean. | 3crefeet).
N /-
January 21-31.... 93 33 52.0 1,130
February. 440 23 269 15,500
March... 680 133 335
April.. 495 227 307 18,300
ay.. 297 104 182 N
JUDe. i erieeeiiiaaeiieeeeaaaa 191 37 104 6,190
B 5T 223 27 6.5 4,700
AUUSt. . . icieiireiaaaaaa, 27 8 1.7
25507151110 DN 8.8 ' 4.0 5.76 343
The PEriod. .« veeemeeeeeeeeeeeeeee oo 78,700

MARKS CREEK NEAR PRINEVILLE, OREG.

LocaTion.—Near mouth, at Sears ranch, about 15 miles east of Prineville, Crook
County.

DRAINAGE AREA.—Not measured.

REecorDs AvarLABLE.—March 14 to August 31, 1916.

- Gaee.—Vertical staff; read by D. A. Sears.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Gravel; fairly permanent.

EXTREMES oF DISCHARGE.—Maximum stage recorded during period, 5.0 feet at 7.30
a. m. March 20 (discharge, 320 second-feet); minimum stage recorded, 3.0 feet
August 6 to 9 and 13 to 31 (discharge, 2 second-feet).

Diversions.—A considerable area is irrigated above this station.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve fairly well
defined; gage read to hali-tenths once daily. Daily discharge ascertained by
applying daily gage height to rating table.

CoorerAaTION.—Records furnished by Ochoco irrigation district.

Discharge measurements of Marks Creek mear Prineville, Oreg., during the year ending
Sept. 30, 1916.

[Made by H. G. Kennard, water master.]

Gage Dis- Gage Dis-
Date. heizit. charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Mar. 18. . it 4.60 221 May 15. . cveeiniiiiaiiiiannn. 3.60 25.7
30t 410 123 || Aug. 9. Ll 3.00 1.8
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Daily discharge, in second-feet, of Marks Creek near Prmemlle, Orey., for the year ending
Sept. 80, 1916.

Day. | Mar. | Apr. | May. | June. | July. | Aug. || Day. | Mar. | Apr. | May. | June,. | July. | Aug,
1... 125 77 60 68 71 16....] 200 156 25 85| 14 2
2.. 156 60 52 77 417, 222 156 25 10 30 2
3.. 156 60 45 60 401 18....1 245 135 25| 14 20 2
4.. 156 60 45 45 41 19.... 205 | . 125 25| 25 17 2
5.. 135 60 30 45 4120....] 320 105 3 | 14 14 2
6.. 156 7 30 45 221 222 95 30| 14 14 2
7.. 146 60 25 30 21 22.... 222 86 25| 14 14 2
8.. 146 60 25 20 2 23....] 178 95 30| 14 14 2
L A 156 60 20 20 21 24....] 178 106 38| 14 12 2
60 20 17 71 25....{ 156 95 60 ( 17 12 2
52 20 14 71| 26... 167 95 951 30 10 2
45 20 20 4 27 156 95 86 | 45 10 2
.- 38 14 14 228 135 77 86| 60 8.5 2
14....| 178 135 30 7 10 21 29 125 77 771 60 8.5 2
15.... 178 156 30 7 12 2 il 30.. 115 77 68| 68 7 2
31.. 125 [....... 60 |....... 7 2

Monthly discharge of Marks Creek near Prineville, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet. Run-oft
Month. (total in
Maximum, | Minimum. | Mean. acre-feet).

March 14-31 320 115 190 6,780
April.... .. 200 77 131 7,800
ay. . 95 25 52.1 3,200
June.. 68 7.0 27.6 1 640
July.. 77 7.0 22.9 1 410
August.. ce- .. 7.0 2.0 2.8 172
Theperiod.........ooiiiii e l‘ ...................... 21,000

MILL CREEK NEAR PRINEVILLE, OREG.

Location.—In sec. 25, T. 13 S., R. 17 E., at Fuller ranch, about 2 miles above mouth
and 10 miles east of Prineville, Crook County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 14 to September 5, 1916.

Gace.—Vertical staff; read by Irene Fuller.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—Gravel; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.0 feet at 7 a. m.
March 20 (discharge, 184 second-feet); minimum stage recorded, 1.0 foot August
30 to September 5 (discharge, 0.5 second-foot).

Diversions.—Considerable land irrigated above station.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined.
Gage read to tenths or half-tenths once daily. Daily discharge ascertained by
applying daily gage heights to rating table. Records good except for March, for
which on account of diurnal fluctuation, they are only fair.

CoorERATION.—Records furnished by Ochoco irrigation district.

Discharge measurements of Mill Creek mear Prinenille, Oreg., during the year ending Sept.

30, 1916.
[Made by H. G. Kennard, watermaster.)
X | Gage Dis- Gage | Dis-
Date. heigit. charge. Date. heiagght. charge.
Feet. Sec.-ft. Feet, Sec. gt
Mar. 14, ..........o...... 2.50 M8 | June12.. . .. iiiiiiiiannnn. 1.72
B0 i 2.12 T4 | AUB 9 1.20 4. 8
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Daily discharge, in second-feet, of Mill Creek near Prineville,
Sept. 30, 1916.

Day. Mar. | Apr. | May. | June. | July. { Aug. | Sept.
84 63 73 4.5
84 i 63 .84 4.5
0 1 54 * 73 4.5
84| 143 54 63 4.5
84| 118 54 63 4.5
84 130 54 54 4.5
84 118 54 54 4.5
95 106 45 54 7.2
112 84 45 45 4.5 |.
118 84 45 45 4.5
156 84 45 37 4.5
130 73 37 37 3.2
118 63 37 37 3.2
118 63 37 29 3.2
118 63 29 29 3.2
130 54 29 29 2.0
130 54 29 29 2.0
118 63 37 37 2.0
106 73 37 29 3.2
95 63 37 22 3.2
106 54 29 16 3.2 1 ...
95 54 29 16 3.2 ...
95 54 29 16 3.2 .iian
95 54 37 13 3.2 |iaan
118 63 45 13 3.2 |oaaae
118 73 45 10 3.2 .......
143 84 54 10 2.0 fooeaiaan
130 73 63 10 2.0 |........
118 73 63 10 2.0 ...
106 73 73 7.2 50 -
63 1.eenann 4.5 N P

Monthly discharge of Mill Creek near Prineville, Oreg., for the year ending Sept. 30, 1916.

. Discharge in second-feet. Run-off

Month, (totalin

Maximum. | Minimum. | Mean. acre-feet).
184 73 117 4,180
156 84 109 6,490
143 54 80.9 4,970
J - 73 20 45.1 2,680
FULY et e .. 84 4.5 33.8 2,080
AUBUSE. oo . 7.2 b 3.34 205
BOPteMbDEr 15 ot e veeeneeeeaeannaannarcenencmonnaaaaaeans .5 .5 .50 5
UE:TD T (sl B PPDUURIPPPUIN PPN RO R 20,610

TABLELAND DITCH NEAR PRINEVILLE, OREG.

Location.—In NW § sec. 5, T. 15 8., R. 16 E., at Elliott's ranch, about 1} miles
below intake, a quarter of a mile upstream from station on Ochoco Creek, and
about 6% miles east of Prineville, Crook County.

RECORDS AVAILABLE.—February 24 to June 9, 1915; March 1 to August 2, 1916;
irrigation seasons.

Gaae.—Vertical staff on right bank just below a wasteway from which the surplus
flow is returned to the creek. Datum 3.0 feet lower than that used in 1915. Gage
read by ditch walker.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Ditch is well made in solid material and shifts only slightly;
no defined control.
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ExTrEMES OF DIscHARGE.—Maximum stage recorded, 5.4 feet February 26 to March
1, 1915, and March 20 and 26-30, 1916 (discharge, 20 second-feet). Ditch dry
most of year.

IcE.—Water turned out during winter.

AccurAcy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Gage read to tenths daily, in March; to quarter tenths daily
April to July. Daily discharge ascertained by applying daily gage height to
rating table. Records fair for March; good for rest of season.

Tableland ditch diverts water from the right bank of Ochoco Creek in the NW. }
sec. 4, T. 15 8., R. 16 E., and extends northwestward for about 8 miles, irrigating
about 1,400 acres of bench land lying north of Ochoco Creek and Crooked River.

Discharge measurements of Tableland ditch, near Prineville, Oreg., during the year
ending Sept. 30, 1916.

Gage Dis-
Date. Made by— height. | charge.

Feet, Sec.ft.
4.55 5.1
4.89 11.9
5.18 4.9

d
27 { . G. Kennard a...

a Watermaster.

Daily discharge, in second feet, of Tableland ditch mear Prineville, Oreg., for the year
ending Sept. 30, 1916.

Day.| Mar. | Apr. | May. | June. | July. | Aug. Day. | Mar. | Apr. | May. | June. | July. | Aug.
1. 16 [.......
2. 16 5.2
3.. 16| 11
4.. 16| 14
5.. 16| 15
6.. 16| 16
7. 16| 16
8.. 16| 16
9.. 161 16
10... 16| 16
11 12 15 161 16
12 16 15 161 16
13 16 15 16| 16
14 16 15 16| 16
15 16 16 16| 16

NotEe.—No flow during October to February or September or on days for which discharge is not given.

Monthly discharge of Tableland ditch near Prineville, Oreq., for the year ending Sept. 30,

1916.
Discharge in second-feet. Run-oft
Month. (total in
Ma.ximum.l Minimum.| Mean. | 8cre-feet).

March (30 days). Y 20 2.3 13.7 815
April (26 days). - 16 5.2 14.9 768
ay (25 days) 16 10 16.0 793
June (29days)............ 16 5.2 15.4 886
July 30days)....oooiiiiiiiiiiiio 16 7 13.7 815
August (2daFs)eceececieaniiii it aaas 12 6 9.0 37
The period......oouii i iiac e (RN R 4,110

Note.—See footnote to table of daily discharge.
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ELLIOTT DITCH NEAR PRINEVILLE, OREG.

Locatton.~—1n NE. } sec. 5, T. 15 8., R. 17 E., about 200 yards below intake, oppo-
site gage on Ochoeo Creek, and 6} miles east of Prineville, Crook County.

Recorps avamaBLE.—November 1, 1908, to April 30, 1910, October 26, 1914, to
June 30, 1915, and April 1 to September 30, 1916.

Gage.—Vertical staff driven in right bank of canal; read by David Elliott. Differ-
ent gage was used 1908-1910.

DiscHARGE MEASUREMENTS.—Made by wading or from a foot plank near the gage.

CHANNEL AND coNTROL.—Ditch flat and badly silted; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.6 feet during
May and June (discharge, 6.9 second-feet).

1908-1910 and 1915-1916: Maximum stage recorded, 1.6 feet April 26-30, 1909
(discharge, 8.5 second-feet). Ditch dry at times.

Ice.—Stage-discharge relation affected by ice at times.

Accuracy.—Stage-discharge relation probably permanent. Rating curve fairly well
defined. Gage read to tenths about once a2 week. Daily discharge ascertained
by applying daily gage height to rating table. Records fair for April, May,
August, and September; poor for June and July.

Elliott ditch diverts from the left bank of Ochoco Creek and irrigates 160 acres of
tand, mostly in alfalfa. Probably a considerable part of the water returns to the
stream a short distance below. '

Discharge measurements of Elliott ditch near Prineville, Oreg., during the year ending
Sept. 80, 1916.

[Made by Henshaw and Kennard.]

Dis-

Gage
Date. ‘height. | charge.

Feet. Sec.-ft.
7 5 R R 1.48 6.0
7 113 3.6

..............................................................................

Daily discharge, in second-feet, of Elliott ditch near Prineville, Oreg., for the year ending
Sept. 80, 1916.

.4
.4
.1
.9
.0

NorE.—No flow prior to about Apr. 1, from June 10 to July 26, and after Sept. 10.

Monthly discharge of Elliott ditch near Prineville, Oreg., for the year ending Sept. 30,

1916.
Discharge | Run-off Discharge | Run-off
Month. in second- | (totalin Month. in second-| (totalin
feet (mean).| acre-feet). feet (mean).| acre-feet).
PN ¢ 1 O 5.8 333 || August...oovainanannnn. 4.21 259
MaY.eeracrcaeacnacennan 6.9 424 || September (10 days)...... 2,83 56
June (9days).ceeecncenses 6.9 123
July (5day8)..cccnencanes 6.0 60 The year. .. ...cooefoeecennnne. 1,260

NotE.—See footnote to table of daily discharge, Mean discharge April, May, and August ag
average of discharge on days gage was rgad. ¢ ge Aprll, May, taken

99665 °—wsPp 444—19——35
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McEAY CREEK NEAR PRINEVILLE, OREG.

Locarion.—In sec. 4; T. 14 8., R. 16 E., on main road to Shanike, 6 miles north of
Prineville, Crook County.

DraiNage AREA.—Not measured.

Recorps avamLaBLE.—February 25 to May 31, 1915; February 21 to June 21, 1916.

Gaese.—Vertical staff on spillway of diversion dam; gage on bridge abutment on line
between secs. 7 and 8, T. 14 8., R. 16 E., used in 1915.

DiscHARGE MEASUREMENTS.—Made by wading above dam.

CHANNEL AND CONTROL.—Broad-crested weir, 38.9 feet long.

EXTREMES OF DISCHARGE.—Maximum stage recorded during ‘year, 2.5 feet March 20
(discharge, 202 second-feet). Minimum stage recorded, 0.25 foot June 17 and 18
(discharge, 9 second-feet).

1915-1916: Maximum stage recorded was that of 1916. In 1915, stream dry
up to February 24, and practically dry after June 1.

Ice.—Practically none.

Drversions.—Considerable land irrigated above the. station. Spillway was closed
by flashboards and all water turned into canal on June 22. Practically no other
water diverted around gage.

REecuLATION.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Gage read to tenths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Records fair for June and good for
other months,

Discharge measurements of McKay Creek near Prineville, Oreg., during the year ending
Sept. 80, 1916.

Gage Dis-
Date. Made by— height, | charge.

Feet, Sec.-ft.
116

Fob. 25 | P, V. HOAZES....cev eeenernrannsassnenneesnssenssennsensssanensssmnns e T
Mar, 21 [ Hodges and KeNNard G ...eeeoiiieeovieeccniiisnacicseccstonanssannnnaens 1.30 74
May 9| H. G. Kennard.....cocceceereenecesrereeseensarscancssssssassascnanaceens L] 38.2

o Watermaster,

Daily discharge, in second-feet, of McKay Creek near Prineville, Oreg., for the year ending
Sept. 30, 1916.

Day. Feb. | Mar. | Apr. | May. | June. Day. Feb. | Mar. | Apr. | May. | June.
67 84 42 29 123 88 32 11
59 84 42 29 128 84 32 9
59 93 38 29 144 84 32 9
52 88 38 26 166 67 29 13
52 80 35 26 202 67 29 15
56 84 38 23 178 63 29 13
56 93 45 23 172 52 26 |......n
45 93 45 20 166 48 26 |.......
45 88 48 20 113 45 26 |.......
88 113 45 18 113 45 56 [...c..e
138 128 38 15 113 45
172 103 36 15 108 45
155 103 35 15 98 45
133 98 35 13 88 42
118 93 32 13 83 42

80 j..nu--
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Monthly discharge of McKay Creek mear Prineville, Oreg., for the year ending Sept. 30,
1916. .

Discharge in second-feet. Run-off
Month, (totalin
Maximum, | Minimum. | Mean. | 8ore-feet).

138 75 118 2,110

202 45 109 6,700

128 42 76.2 4,530

63 26 38.5 2,370

29 9 18.3 762

The period. . ..o eee it iiiiiieeinaaeeeeeaeeciaa v aneeaccana]ennaaaaan- 16,500

*
METOLIUS RIVER AT ALLINGHAM RANGER STATION, NEAR SISTERS, OREG.

Location.——In NE. } sec. 3, T. 13 8., R. 9 E., at Allingham ranger station, Jefferson
County, 1} miles below mouth of Lake Creek 3 miles below head of river, and
about 17 miles northwest of Sisters.

DRAINAGE AREA.—50 square miles.

RECORDS AvamaBLE.—September 15, 1910, to October 31, 1913; June 21 to Septem-
ber 30, 1915, and May 16 to September 16, 1916.

Gaee.—Vertical staff on left bank 100 yards below bridge at ranger station, read by
L. W. Zumwalt.

D1ScHARGE MEASUREMENTS.—Made by wadmg near gage.

CHANNEL AND CONTROL.—Gravel.

ExTREMES OF DISCHARGE.—Maximum stage recorded May 16, to September 16,
0.92 foot June 19 (discharge, 465 second-feet). Minimum stage recorded, 0.56
foot September 6 to 16 (discharge, 314 second-feet).

1910-1913 and 1915-16: Maximum stage recorded, 0.97 foot February 16, 1912
(discharge, 566 second-feet); minimum stage recorded, 0.40 foot September 28,
1915 (discharge, 264 second-feet).

Icr.—Stage-discharge relation unaffected by ice as water comes from springs.

Drversions.—Practically none.

REeceuraTion.—None,

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to quarter-tenths about every other day. Daily discharge
ascertained by applying gage height to rating table. Records good.

Drscharge measurements of Metolius River at Allingham ranger station, near Sisters, Oreg.,
during the year ending Sept. 30, 1916.

Date. Made by— nﬁ“g%'&. chI;isg'e.

Feet, Secft.
0.80 388

May 25 ens .
elder ......................................................... .81 416

F.F.
June 30 | C. L.
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Daily discharge, in second-feet, of Metolius River at Allingham ranger station, near
Sisters, Oreg., for the year ending Sept. 30, 1916.

Day. May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.

Monthly discharge of Metolius River al Allingham ranger station, near Sisters, Oreg.,
Jor the year ending Sept. 80, 1916.

Discharge in second-feet. Run-off

. Month, (total in
Maximum. | Minimum.| Mean. acre-feet).

NoOTE.—Mean discharge is average of discharge for days on which ggge was read.
LAKE CREEK NEAR SISTERS, OREG.

Location.—In SE. § sec. 24, T. 13 8., R. 8 E., Jefferson County, a quarter of a mile
below outlet of Suttle Lake, 6 miles from mouth of Creek, and about 15 miles
northwest of Sisters,

DRAINAGE AREA.—20.5 square miles.

RECORDS AVAILABLE.—May to November, 1911; March to September, 1912; May to
October, 1913, occasional readings; April 7, 1915, to September 30, 1916.

GaeE.—Vertical staff, installed April 1, 1916, on left bank, about 1,000 feet below a
15-foot weir. April 7, 1915, to April 30, 1916, vertical staft about 20 feet above
weir. Gage in natural channel, near site of weir, used 1911 to 1913. Gage
reader, Harry Heising.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Heavy gravel and boulders; permanent. Prior to April 1,
trapezoidal weir 15 feet long, crest not quite level and somewhat rounded; some
velocity of approach; rather unstable.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.70 feet June 20
and 25 (discharge, 138 second-feet); minimum stage recorded, 0.50 foot above
weir, October 19 (discharge, 21 second-feet).

1911-1913 and 1915-1916: Maximum discharge, 145 second-feet for a stage of
1.22 feet on old gage, May 29, 1913. Minimum stage recorded was that of 1916,

Tor.—Stage-discharge relation unaffected.

Diversions.—None above station; one small ditch takes out of Lake Creek.

ReeurarTioN.—None.
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Accuracy.—Stage-discharge relation changed April 1, when new gage was installed,
Rating curve for weir gage fairly well defined between 60 and 100 second-feet.
Rating curve for lower gage well defined. Gage read to hundredths about three
times a week until July 30 and once a week thereafter. Daily discharge ascer-
tained by applying gage heights to rating table. Records fair.

Discharge measurements of Lake Creek mear Sisters, Oreg., during the year ending
Sept. 30, 1916.

Gage height,
Dai — Dis-
ate. Made by Weir | Lower | charge.
' gage. gage.

Feet. Feet. Sec.ft.
Apr, 1 1.42 1.19 92
May 25 1.87 1.30 98
July 1 1.54 1.30 99
Daily discharge, in second-feet, of Lake Creek near Sisters, Oreg., for the year ending Sept.

30, 1916.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

Monthly discharge of Lake Creek mear Sisters, Oreg., for year ending Sept. 30, 1916.

Discharge | Run-off Dischar, Run-off

Month. in second- (totalin Month. insecond- | (totalin

feot (mean).| acre-feet). , feet (mean).| acre-feet).
october. . ..ooceueen.. 2.4 1,680 97.8 6,010
November.. . 36.2 2,150 125. 7,440
ecember. 55.9 3,440 81.8 5,030
January...... 66.1 4,060 43.8 2,690
Fobruary..... 79.7 4,580 39.0 2,320

March.......... 78.4 4,820

April...oo .. 91.2 5,430 49.600

Nore.—Monthly means found by averaging daily discharge for days when gage was read.
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FIRST CREEK NEAR SISTERS, OREG.

LocarroN.—InSW. Isec. 12, T. 13 8., R. 8 E., Jefferson County, just above a trail cross-
ing, 13 miles from road leading to Suttle Lake, about 15 niles northwest of Sisters.

DRrRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 7, 1915, to September 30, 1916.

Gaae.—Vertical staff on left bank about 5 feet above wier. Beginning with April 2
new gage with datum 5.08 feet lower. Gage reader, Harry Heising.

- DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Control is a trapezoidal weir 14.8 feet long, crest rounded;
considerable velocity of approach.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.3 feet June 18
and 20 (discharge, 71 second-feet); minimum stage recorded, 0.15 foot on old gage
October 20 and 22 (discharge, 0.9 second-foot). 1915-1916: Extremes are those of
1916. )

Ice.—Stage-discharge relation apparently unaffected.

Drversions.—None.

RecunaTioN.—None,

Accuracy.—Stage-discharge relation changed gradually during high water of 1916,
as weir began to leak. Gage read to quarter-tenths about three times a week
up to July 31; weekly thereafter. Two rating curves used; well defined for old
gage up to April 1; fairly well defined for new gage after April 2. Daily discharge
ascertained by applying daily gage height to rating table. Records fair.

Discharge measurements of First Creek near Sisters, Oreg., during the year ending Sept.

0, 1916.
Date. Made by— hgiz%::. ch]zirsg-e.
Feet, Sec.ft,
AuPirﬂ 2 | Hodges and YouNg. ... ooeo i iiiet e e e cteeeaceeeaans 5.79 34.9
July 1 |C.L.Batchelder.................. et 5.99 48.3

Daily discharge, in second-feet, of First Creek near Sisters, Oreg., for the year ending
Sept. 89, 1916.

Feb.




DESCHUTES RIVER BASIN. 71

Momnzhity discharge of First Creek near Sisters, Oreg., during the year ending Sept. 30, 1 916.

dis- | Run-off Mean dis- | Run-off
Month. chargein | (totalin Month. chargein | (totalin
second-feet.| acre-feet). second-feet.| acre-feet).
October. .. 1.52 93 42.0 2,520
3.79 225 56.9 3,320
22.4 1,380 37.1 2,280
36.7 2,260 11.5 707
40.8 2,350 2.90 173
36.4 2,240
37.3 2,220 27.4 19,900

Note.—~Monthly means found by averaging daily discharge for days when gage was read.
JACK CREEK NEAR SISTERS, OREG.

Locarion.—In SE, sec. 28, T. 12 8., R. 9 E., Jefferson County, at road crossing about
half a mile north of Heising’s ranch and 19 miles northwest of Sisters.

DRAINAGE AREA.—Notmeasured.

RECORDS AVAILABLE.—June 21 to September 27, 1915; May 24 to September 16, 1916.
Miscellaneous measurements during 1911 to 1913.

GagE.—Vertical staff on right bank just above bridge; read by L. W. Zumwalt.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Loose gravel; shifting.

EXTREMES OF DISCHARGE.—1915-1916: Maximum stage recorded, 1.10 feet Septem~
ber 16, 1916 (discharge, 76 second-feet); minimum stage recorded, 0.60 foot
September 25, 1915 (discharge, 34 second-feet).

Icg.—Stage-discharge relation probably unaffected.

Diversrons.—Heising’s ditch diverts 1 second-foot or less above station for irrigation.

ReguraTioNn.—None.

Accuracy.—Stage-discharge relation permanent during period of records; rating curve
well defined. Gage read to quarter-tenths about once a week Records excel-
lent for days on which gage was read.

CoorEraTION.—Gage-height record furnished by U. S. Forest Semce, W. G. Hastings,
supervisor.

Discharge measurements of Jack Creek near Sisters, Oreg., during the year ending Sept. 30,
1916.

Date. Made by— hgag%%. ch]g,itsg-e.

Feet. Sec.ft.
59

CHENShAW. .t iiieieiaiiieiaiaieeecieeaaeaaeaee, 0.82

May 25| F. F
C.L.Batchelder. ... uaci et e e iaeaaeeas .77 55

June 30

Dazily discharge, in second-feet, of Jack Creek near Sisters, Oreg., for the year ending Sept.
30, 1916.

~ Day. May. | June. | July. | Aug. Sept.l Day. May. | June. | July. | Aug. | Sept.
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CANYON CREEK NEAR SISTERS, OREG.

Location.—In NW.  sec. 27, T. 12 8., R. 9 E., Jefferson County, about three-quarters
of a mile above mouth, 1 mile north of Heising’s ranch, 4nd 20 miles northwest of
Sisters.

DrAmNAGE ArREA.—Not measured.

RECORDS AVAILABLE.—June 21 to September 27, 1915. May 24 to September 16, 1916,
Miscellaneous measurements during 1911 to 1913.

Gage.—Vertical staff nailed to tree on right bank about 100 feet below new bridge;
read by L. W. Zumwalt.

CHANNEL AND CONTROL.—Gravel and boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during period covered by records, 2.40
feet June 17, 1916 (discharge, 150 second-feet); minimum stage recorded during
1916, 2.0 feet September 9 (discharge, 80 second-feet); minimum stage in 1915,
1.80 feet, September 4 (discharge, 56 second-feet).

Tor.—Stage-discharge relation unaffected by ice, as most of water is from springs.

Drversions.—None.

ReguraTion.—None.

Accuracy.—Stage-discharge relation practically permanent; rating curve well de-
fined. Gage read to quarter-tenths, about once a week. Records excellent for
days on which gage was read.

CooreraTion.—Gage-height records furnished by United States Forest Service, W. G,
Hastings, supervisor.

Discharge measurements of Canyon Creek near Sisters, Oreg., during the year ending
Sept. 30, 1916..

Gage Dis-
Date. Made by— height. | charge.
Feet. Sec.-ft.
May 24 | B B HOnShaW. oot 2.11 98
June 30 | C. L. Batchelder.... ... o o it ere e caeeee s 2.19 112

Daily discharge, in second feet, of Canyon Creek mear Sisters, Orey., for the year ending
Sept. 30, 1916.

Day. May. | June. | July. | Aug. | Sept. Day. May. | June. { July. | Aug. | Sept.

12| e,
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SHITIEE CREEK AT WARM SPRING, OREG.

Location.—In NE. % sec. 26, T. 9 8., R. 12 E., at Warm Spring, Jefferson County,
about 2 miles above mouth of creek and below all tributaries.

DramNaGe AREA.—Not measured.

REecorRDS AvAILABLE.—June 11, 1911, to October 31, 1916, when station was dis-
continued.

Gaae.—Vertical staff on left bank opposite store; read by Will H. See.

D1scHARGE MEASUREMENTS.—Made by wading or from temporary footbridge near

gage.
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CHANNEL AND coNTROL.—Gravel and sand; likely to shift somewhat.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.90 feet February
9 (discharge, 720 second-feet); minimum stage recorded, 0.85 foot October 1-30,
1915 (discharge, 41 second-feet).

1911-1916: Maximum stage recorded, during 1916; minimum stage recorded
0.81 foot September 4, 1915 (discharge, 36 second-feet).

Ice.—Stage-discharge relation somewhat affected by ice during short periods of cold
weather.

Diversions.—Probably none above station.

RecurATION.—Practically none. There is a small power plant just above the station.

AccUracy.—Stage-discharge relation changed March 21, 1916. Rating curve used
prior to March 21 well defined up to 200 second-feet; rating curve used from
March 21 well defined between 90 and 200 second-feet. Gage read to half-tenths,
or quarter-tenths at low water, once a day. Daily discharge ascertained by ap-
plying daily gage height to rating table. Records excellent October to December,
1915, and March to August, 1916; good, January, February, September, and
October, 1916.

Discharge measurements of Shitike Creek at Warm Spring, Oreg., during the year ending
Sept. 30, 1916.

Gage | Dis- Gage. | Dis-
Date. Made by— height. | charge. || Date: Made by— height. | charge.
Feet. | St.ec.-f Feet. | Secft.
Oct. 13 | F. F. Henshaw...... 0.83 36 || May 23 | F. F. Henshaw.........| 1.48 150
Mar. 1| P.V, Hodge: 1.52 180 || June 29 { C. L. Batchelder...... 1.60 183
May 11| C. L 1.56 178 || Aug. 22 | F. F. Henshaw......... 1.30 98

Daily discharge, in second-feet, of Shitike Creek at Warm Spring, Oreg., for the period
Oct. 1, 1915, to Oct. 31, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. [ Sept.{ Oct.

41 64 147 100 111 | 175| 220 | 187} 155| 155 | 155 77 77
41 62| 143 | 100 | 111( 175 | 220 | 187 | 155 | 255 | 125 77 68
41 621 134 | 100 111} 175| 220 | 187 | 155 | 255 | 125 | 120 68
41 621 134 90 111 161 | 220 220 | 187 | 255| 125| 120 68
41 621 122 100 | 111 161 | 204 | 202 | 220 | 2556 | 125 | 112 68
41 62 122 100 122 175) 204 | 330} 187} 220 125) 103 68
41 62 122 100 190 204 | 202} 220 | 220 125 98 68
41 66 | 134 111 3981 175 | 204 | 292| 220 | 255 125 98 68
41 134 | 111} 720 190 | 204 | 238 | 255 255| 125| 112 68
41 62 1341 111 625 206 | 187 | 187 220 255| 125 98 68
41 62 134 | 111 495| 2051 204 | 171 | 187 | 255| 125 93 68
41 62 ] 147 111} 342 ) 190 | 204 | 171 ) 187) 255) 125 88 68
41 62| 147 111} 271 | 175 | 187 155 220 | 255 98 88 63
41 161 1117 2051 175{ 204 | 140| 220 | 220 98 88 63
37| 100| 147 | 111 205| 161 | 220 | 140} 255] 220 125 81 63
41| 342 134 ] 111 271 | 161 220 155 | 202 292 | 125 81 60
41 134 ] 111 306 ] 147 220} 155{ 330 | 255 98 81 60
411 288 134] 111 | 495) 147} 220) 1551 370 | 220 98 n 60
41 237 | 122 111} 342! 161} 187 ] 155 187 98 7 60
41| 205) 122 | 111 | 288 175| 171 | 155 | 255 | 187 98 7w 60
41| 271 | 111 122 271 | 450 | 187 | 155 | 220 | 187 98 hed 60
41| 271 | 1a1| 134 | 271 | 330 | 187 | 155 | 187 187 98 7 60
41| 237 | 111| 122 254 | 202} 187 | 155 155 | 187 98 w 60
411 205 ) 111 122 237 | 274 171} 155} 187 187 88 57 60
411 205§ 122 111 | 221 171 | 155 | 220 | 187 88 57 60
41{ 205 | 111( 111 205( 255 | 187 | 155 | 292 | 155 hed 7 60
41| 147 | i1 ] 111 238 | 187 | 155 155 77 7 60
41| 147 | L1l 111 190 | 238 ) 204 | 155| 220 ] 155 w 57 60
41| 1471 1 100 | 175 | 220 204 | 187 187 ] 155 v 57 60
41} 147) W0 | 100 |...... 2201 187 | 1 155 | 155 kil 57 68
62 |...... 100 | 111 |...... 220 |...o..| 185 f...... 55| 77 ]--.... ”

Note.—Daily discharge interpolated on account of ice, Jan. 9 to 16.
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Monthly discharge of Shitike Creek at Warm Spring, Oreg., for the period Oct. 1, 1915,
to Oct. 81, 1916.

i -feet.
Discharge in second-feet Run-off
Month. —| (totalin
Meximum. | Minimum. | Mean, | 30re-feet).
62 37 41.5 2,550
342 62 145 8,630
161 100 126 7,750
134 109 6,700
720 111 274 15, 800
450 147 209 12,900
220 171 200 11,900
330 140 184 11,300
370 155 223 13,300
292 155 213 13,100
155 77 106 6,
120 57 83.9 4,
720 37 159 115,000
77 60 64.5 3,970
4

TROUT CREEK NEAR ANTELOPE, OREG.

Location.—In NE. § sec. 2, T. 9 8., R. 15 E., at J. H. Priday’s ranch, about 2 miles
above mouth of Antelope Creek, 15 miles east of Gateway, Jefferson County, and
16 miles southwest of Antelope, Wasco County.

DraiNage AREA.—Not measured.

Recorps avamaBie.—March 24 to August 81, 1915; February 15 to September
9, 1916.

Gaae.—Vertical staff on right bank about 60 feet below a flume crossing and about
600 feet from Priday ranch house; read by Mrs. J. H. Priday.

D1scEARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Stream bed of gravel and silt; one channel at all stages;
no defined control.

ExTREMES OF DISCHARGE.—Maximum stage during period March, 1915, to September,
1916, was about 5.0 feet February 8, 1916 (discharge about 900 second-feet).
Minimum discharge recorded, 0.2 second-foot (gage height, 0.556 foot) August 6
to September 18, 1915.

Ice.—No record secured during winter.

Diversions.—Several canals divert water for irrigation above station, most]y in the
vicinity of Ashwood.

REGULATION.—None.

Accuracy.—Stage-discharge relation permanent between floods; changed early in
February, 1916. Rating curve for 1916 fairly well defined. Gage read to tenths
twice a day. Daily discharge ascertained by applying daily gage height to
rating table. Records fair,

CooreraTioN.—Part of field data secured by assistants to the State Engineer of
Oregon.

Discharge measuremenis of Trout Creek mear Antelope, Oreg., during the year ending
Sept. 30, 1916.

Date. Made by— hqa e chgirsg-e. Date. Made by— hgig ¥ clgirz'e.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Feb. 28 | P. V. Hodges.......... 1.70 92 || May 30 Rhea Luper......ceea.. 1.60 71
Mar. 29 |..... do.. ...l 2.00 128 || Aug. 7 | F.F. Henshaw......... .52 6.8
May 12 | C. L. Batchelder....... 1.60 69
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Daily discharge, in second-feet, of Trout Creek near Antelope, Oreg., for the year endmg
Sept. 30, 1916.

Day. Feb. | Mar. Apr. | May. | June. | July. | Aug. | Sept.
66 105 83 71 90 L I PR,
56 113 71 60 83 9 1
56 105 71 60 77 [ 25 P
60 90 71 51 Fird 8 leeeenans
56 83 71 51 66 8 1
80 77 71 51 60 7
60 66 83 44 60 7
66 77 97 44 56 71
105 83 97 37 44 7
168 83 97 37 40 8
178 168 71 37 31
221 130 71 44 25
199 113 60 4 25
158 97 37 25
139 97 51 37 25
122 97 51 31 40 10 |........
122 97 51 31 51 b I PO
130 83 60 31 40 8loeennns
158 83 51 34 34 [ 3 P
199 83 51 34 31 [ 3 PO
221 83 51 40 25
199 83 44 37 25
178 71 44 31 25
158 71 4 34 25
139 71 44 31 20
139 71 83 37 16
178 71 71 60 10
158 83 60 122 9
122 83 71 105 9
105 83 77 90 9
[ I T |eeeennne 9

Monthly discharge of Trout Creek mear Antelope, Oreg., for the year ending
Sept. 30, 1916.
Discharge in second-feet.
Run-off
Month. (totalm
Maximum. | Mmimum.| Mean. | 2Crefeet).
66 132 3,930
56 131 8,060
66 90.0 5,360
44 66.1 4,060
31 48.4 2,880 °
9 37.5 2,310
1 6.0 369
............ al.0 80
...................... 27,000

TROUT CREEK NEAR GATEWAY,

2 Estimated.

OREG.

LocatioN.—In SE. 1 sec. 18, T. 9 8., R. 15 E., at Cram’s lower ranch, just above

mouth of Hay Creek, about 10 miles east of Gateway, Jefferson County.
DRrAINAGE AREA.—Not measured.
RECORDS AVAILABLE.—March 25 to August 7, 1915; February 27 to July 10, 1916;

incomplete.

Gage—Inclined staff on right bank read by Mrs. F. A. Moore.
during 1916 was about 1 foot lower than that used during 1915.

D1scHARGE MEASUREMENTS.—Made by wading at gage.

CHANNEL AND CONTROL.—Gravel; shifting during floods.

The datum used
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ExTREMES OF DISCHARGE.—Maximum stage during period of records: 4.7 feet at 5.30
p. m. March 8, 1916 (discharge from extension of rating curve, 408 second-feet);
the flood of February, 1916, was about 3 feet higher. Stream bed practically dry
in April and August, 1915.

Ice.—No record during period when stream was frozen.

Diversions.—Large area irrigated above station.

RecuraTION.—None.

Accuracy.—Stage-discharge relation fairly permanent between floods; changed during
February, 1916. Rating curve fairly well defined. Gage read to half-tenths
once daily. Daily discharge ascertained by applying daily gage height to rating
table. Records good for days on which gage wasread except those above 25 second-
feet, which are fair.

Discharge measurements of Trout Creek mear Gateway, Oreg., during the year ending
Sept. 30, 1916.

Date. | Madeby— [0 | Dl | Date | Maery— |G | Dl
Feet. | Sec.-ft. Feet. | Sec.-ft.

Feb. 27 | P. V. Hodges.......... 3.45 138 || May 11 [ C. L. Batchelder....... 3.10 74
Mar, 29 |..... Lo [V PR 3.68 168 || Aug. 7 | F. F. Henshaw........| 2.50 3.5

Daily discharge, in second-feet, of Trout Creek near Gateway, Oreg., during the year ending
Sept. 80, 1916.

Day. Mar. | Apr. | May. | June. | July. Day. Mar. | Apr. | May. | June. | July.

* Note.—Mean discharge Mar. 1-31, 189 second-feet (11,600 acre-feet); Apr, 1-20,116 second-feet (4,600 acre-
feet); June 10-30, 42 second-feet (1,750 acre-feet); July 1-10, 116 second-feet (8,200 acre-feet).

HAY CREEK NEAR HAY CREEK, OREG.

Locarton.—In N. 4 sec. 5, T. 11 8., R. 15 E., at McCue’s ranch, 5 miles above mouth,
1% miles north of Hay Creek post office, Jefferson County.

REecorDs avamLaBLE.—March 26 to September 30, 1915; February 20 to July 31, 1916,
when station was discontinued. :

Gaee.—Inclined staff on right bank; read by Mrs. C. E. McCue.

DISCHARGE MEASUREMENTS.—Made by wading near gage. )

CHANNEL AND CONTROL.—Rocky and permanent. Conirol about 18 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded February 20 to July 31, 19186,
5.4 feet June 28 and July 1 (discharge, 18.5 second-feet); minimum stage recarded,
4.5 feet May 8 (discharge, 0.7 second-foot).

Maximum stage during period of available records is that of 1916; minimum

stage recorded, 4.4 feet July 17-24, 1915 (discharge, 0.4 second-foot).

Ice.—No records during winter.

Diverstons.—Considerable water diverted for irrigation above station.
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ReguraTION.—None.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve poorly defined.
Gage read to half-tenths once daily. Daily discharge ascertained by a;wlymg
daily gage height to rating table. Records poor.

Discharge measurements of Hay Creek near Hay Creek, Oreg., during the year endmg
Sept. 80, 1916.

Date. Made by— h‘:iz e exgirsgfe. Date. Made by— hg; e d};;sgje.
Feet, | Secft. Feet, | See. {t.

Yeb, 26 | P, V. Hodges.......... 4.58 1.1 || May 11 | C. L. Bafchelder....... 4.69
Mar. 29 |..... Lo [ 5.20 13.3 i Aug. 7| ¥, F, Henshaw........ 4.64 1 9

Daily discharge, in second feet, of HaySCreek near Hay Creek, Oreg., during the year ending
ept. 30, 1916.

Day. Feb. | Mar. | Apr. | May. | June.| July. Day. Feb. | Mar. | Apr. | May. | June.| July.
1.0113.3]| 22| 2.2 | 185 85] 85| 12| 6.2 158
1.2 (13.3] 1.2 4.0| 15.8 85! 7.4} 1.0| 4.0 10.8
1.2/13.3] L.2| 40] 158 8.,; 6.4 221 40} 10.8
1,.2113.3] .2} 31| 158 8. 541 2.2 3.1 10.8
1.2 (133} 1.2 3.1| 158 2| 85| 44| L7| 40 8.5
1.21120f 1.2 | 31| 133 2| 85| 32| 17| 40 8.5
2.2|10.8} 1.2 3.1] 10.8 21 9.6] 22| 1L.7| 40 6.2
2.2 110.8 7] 31 8.5 2110.8| 62| 1.7| 4.0 6.2
2.2| 85| 1.7| 6.2 10.8 21133 85| 1.7 6.2 8.5
4.0)13.3| 2.2 62| 10.8 21138 85| 1.7 6.2 6.2
6.2113.3 2.2 51 8.5 .1113.3| 85| 6.2(10.8 2.2
8.5)10.8| 22| 5.1 8.5 01158} 6.2 4.01{13.3 2.2
8.5110.81 2.2 5.1 8.5 .0115.8! 6.2 3.1/18.5 2.2
85| 85| 1.2 | 6.2 6.2 .0113.3] 40| 4.0{13.3 2.2
8.5| 85| 1.2| 6.2 10.8 ... 15, 4.0 4.8 13.3 gg

...... 4.0 |...... .

Note.—Gage heights Apr. 17-21 apparently erroneous; discharged interpolated.
Monthly discharge of Hay Creek near Hay Creck, Oreg., for the year ending Sept. 89, 1916.

isch: = .
Discharge in second-feet. Run-off

Month. (totalin
Mean. | acrefeet).

PRpmNs

ERe3RE
o
8

WARM SPRINGS RIVER NEAR WARM SPRING, OREG.

Location.—In NE. % sec. 19, T. 8 8., R. 13 E., Wasco County, at bridge on road
between Warm Spring and Simnasho, 9 miles from Warm Spring.

DRAINAGE AREA.—Not measured.

REcorDS AvArLABLE.—July 29, 1911, to September 30, 1916 (fragmentary prior to
1914).

GAGE.—Stevens water-stage recorder since July 1, 1914; fastened to downstream side
of right abutment. Gage reader, Jerry Brunoe. Vertical staff spiked to up-
stream side of right abutment of old bridge, July 29, 1911, to July 1, 1914.

DiscHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading.

CHANNEL AND cONTROL.—Control is of gravel and small boulders about 100 yards
below bridge; practically permanent,
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EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder
4.0 feet at 10 p. m. March 9 (discharge, 2,930 second-feet); minimum stage from
water-stage recorder, 0.77 foot January 15 (discharge, 210 second-feet).

1911-1916: Maximum stage recorded is that of March 9, 1916; minimum stage
recorded, 0.73 foot January 15, 1915 (discharge, 192 second-feet).

Ice.—River probably never freezes, as there are hot springs just above bridge.

Diversrons.—None.

RecuraTioNn.—None.

ACCURACY —Stage-discharge relation permanent since winter of 1914-15. Rating
curve well defined below 450 second-feet and fairly well defined from 450 to 1,500
second-feet. Operation of water-stage recorder fairly satisfactory except Jan-
uary 1 to 15, July 20 to August 17, and September 10 to 30. Daily discharge
ascertained by applying to rating table the mean daily gage height obtained by
inspecting the recorder graph. Records good except for March and for periods
when gage was not operating, for which they are fair.

Discharge measurements of Warm Springs River near Warm Spring, Oreg., during the
year ending Sept. 30, 1916.

Date. Made by— hgiz Yy ch]?iizz%e Date. Made by— hqai% clgirsg;e.
Feet. Sec.-ﬂ. Feet. | Sec.-ft.

Mar. 2| P.V.Hodges.......... 1.69 June 28| C. L. Batchelder....... L75 663
May 9 | C. L. Batchelder. o217 1, 130 Aug. 23 | F. F. Henshaw......... 1.04 335
23 | F. F. Henshaw.........| 1..86 "861 Sept. 3| C. L. Batchelder....... 1.08 327

Daily discharge, in second-feet, of Warm Springs River near Warm Spring, Oreg., for
the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
810 | 1, 890
770 | 1, 930
930 | 1, 1,020
810 | 1, 1,110
810 |1, 1,290
850 1,290
930 1,200
1,580 1,110
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Norte.—Daily discharge interpolated Mar. 16-17, May 24-25, June 24-27, and Aug. 31 fo Sept. 1. Mean
discharge estimated for periods when recorder was not o eratmg as follows: Jan. 1-7, 415 second- feet;
Jan. 9-15, 350 second-feet; July 22-27, 450 second-feet; July 440second-feet; Au% 1—1‘7 390seoond-!eet
Sept 10-15, 315 second-feet; ept. 17- -24, 305 second- feet; Sept. ﬁl’r29, 305 second-fer
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Monthly discharge of Warm Springs River near Warm Spring Oreg., for the year ending
Sept. 30, 1916.

Discharge in second-feet.
! Run-oft
Month. (total in
Maximum. | Minimum. | Mean, | 3cre-feet).
241 14,800
307 18,300
509 31,300
395 24,300
1,150 66, 200
1,480 g1, 000
1,130 67,200
55,300
795 47,300
534 32,800
361 2,
315 18,700
674 489,000

WHITE RIVER NEAR TYGH VALLEY, OREG.

Locatron.—In SW. § sec. 10, T. 4 8., R. 13 E., 1 mile south of Tygh Valley, Wasco
County, 1 mile above mouth of Tygh Creek, and 4 miles above Tygh Valley plant
of Pacific Power & Light Co., at falls of White River.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 18, 1911, to September 30, 1916.

GagE.—Vertical staff on lower corner of left pier of highway bridge; read by Gertrude
Brown and Bessie Nickerson.

DiscHARGE MEASUREMENTS.—Made from lower side of highway bridge.

CHANNEL AND CONTROL.—Gravel and sand; slightly shifting. White River carries
a heavy load of glacial sediment at times.

EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 3.4 feet at 8 a. m.
December 22 (discharge, 1,960 second-feet); minimum stage recorded, 0.25 foot
October 18 and 19 (discharge, 75 second-feet).

1911-1916: Maximum stage recorded, 5.3 feet January 9, 1912 (probably ice-
_ affected); maximum when channel was clear, 3.5 feet January 13, 1912 (discharge,
2,050 second-feet). Minimum occurred in 1916.

Ice.—Stage-discharge relation affected by ice for short periods; ice jams occasionally
form during extremely cold weather.

Diversions.—Probably no diversion from White River above station, although diver-
sion of water for irrigation of lands south of lower White River is probably feasible.

REcULATION.—None.

Accuracy.—Stage-discharge relation practically permanent during year; affected by
ice January 9-22 and 27-31. A new rating curve, averaging measurements made
1916, has been used after October 18 and is well defined between 100 and 1,200
second-feet; rating curve used October 1 to 9 fairly well defined. Gage read to
quarter-tenths once daily, oftener during high water. Daily discharge ascertained
by applying mean daily gage height to rating table. Records good.

Discharge measurements of White River near Tygh Valley, Oreg., during the year ending
Sept. 30, 1916.

Gage Dis- Gage | Dis-
Date. Made by— height. | chazge. Date. Made by— h;ight. charge.
Feet. | Sec.-ft. Feet. | Secft.
Jan. 18 C L Batchelder....... a0, 85 187 || May 9 C.L. Batchelder....... 2.36 1,100
Mar. 3 V.Hodges.......-.. 1.90 785 {| Sept. 3 ..... s 1o T, .81 220
41 ... 0 el 1.62 614

o Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Whiie River near Tygh Valley,
Sept. 80, 1916.

Oreg., for the year ending

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
96| 136| 205| 500| 25| s62| s50|1,060| 990 70| 315 244
10| 19| 255| 62| 220 08| ss50|1,200| 90| 70| 205| 244
10| 19| 205| Be2| 173 | 7s0| 920|1j360| 900| 80| 205| 244
10| 107| 315| 55| 188| 62| 900|1,600 1,060 780} 205| 244
96| 107| 205| 535| 173{ 480| 920|1,600| '990| 70| 287| 220
s2| 107| 35| s08| 1s8| e50| 990|1,600| 990 es0| 275| 22
711 07| 380| aro| 205|1,200| 900(1,520|1,060| 6507 275| 204
82| 119| 455| 430 430 1,600 1,060 | 1,360 [ 1,060 | 650 | 255 | 204
82| 12| 430| 405| 5335|1440 1130 (1,200 1,200| 650 275| 210
82| 107| 405| 358 1,200 [ 1,130 | 1j060 | 1,060 | 620 | 275| 198
81| 107| 405 335| ©90)1,230|1,200] 990| 990 | 90| =255| 198
80| 107 405| 335] 7801,060|1,130| 920| 990 5se0| 255 173
79| 107| 3%0| 205| 780] 990 |1,060| 850| 990 590 | 255
78| 07| 335| 295) 00| ss0|1,130| 850 990 | 62| 255 167
76| 112| 205| 238| 6s0| 850 |1,130| 780|1,130 | 35| 25| 167
75| 164 315 204| 7s0| s15|1,130| 850 |1,200| 35| 815 173
75| 131 335 18| 920 780 (1,130 920 |1280( 90| 205| 173
751 3580 315| 73] o0 850! 1130 9901440 35| 25| 173
75| 405] 315| 173| o920 900 |1,060| 990)1,200| 4s0| 255| 173
85| 205| 335| 188| 8501,280| '9o0| 90| 1,060| 480 | 255| 173
89| 263| 650| 173| 7s0|1,360| o990 90| o920 455| 25| 170
89| 275 1,690 710 {1,280 | 920| o990| 780| 430| 255! 164
12| 650 1,060| 255| 710[1,200] 80| o920 7s0| a30| 255| 161
19| 620 'sso| 430} 745| ‘990 | s850| s850| 745| 380f 25| 158
181| 53] 85| 335| 745| 90| 90| 850 380 | 275| 158
119 455| 780| 205| 680| 9900|1060 920 9v0| ss0]| 25| 158
uzt 28| 85| 255|ps62[1,080(1,130| 920 920| 358| 255 16
107| 335f 990 990 | 1,200 920 7s0| 335 255 164
107| 205| 850 A 920 1,130 | 920 7s0| a35| 244| 164
96| 315| 590 90| 1130 80| 710| 335| 244| 164
103 )., 620 850 [..0.... 850 f.ee... 35| 244 ..., .-

NortE.—Discharge Jan. 9-22 and 27-31 estimated on basis of measurement made Jan. 18,

Monthly discharge of White River near Tygh Valley, Oreg., for the year ending Sept. 30,
1916.

Dischargi econd-feet.
sl ein s d-feet Run-off
Month, (total i
Meaximum. | Minimum. | Mean, | 2crefeet).
(070147 PP 131 75 93.2 5,730
November. .. 650 107 239 14,200
December. 1,690 255 535 32,900
January... 590 173 335 20, 600
February.. 990 173 597 34,300
arch.. 1,600 480 970 50, 600
April. 1,200 850 | 1,030 61,300
ay.. 1,690 780 | 1,060 65,200
June.. 1,440 710 | 1,000 , 500
July.. 780 315 533 32, 800
A t. 315 244 269 16, 500
September. ... .....o izl 244 158 187 11,100
The year 1,690 75 570 \414, 000
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KLICKITAT RIVER BASIN.
KLICKITAT RIVER ABOVE PEARL CREEK, NEAR GLENWOOD, WASH.

Locarion.—In SE. § sec. 25, T. 10 N, R. 12 E., Yakima County, a quarter of a mile
above Pearl Creek and about 26 miles north of Glenwood.

DRAINAGE AREA.—126 square miles.

RECORDS AVAILABLE.—May 31 to December 2, 1910; August 23 to November 9, 1916-
GacE.—Stevens eight-day water-stage recorder until September 15; readings on ver-
tical staff on right bank, by B. E. Hanson, thereafter. Vertical staff in 1916.

CHANNEL AND CONTROL.—Rocky; may shift during floods.

DISCHARGE MEASUREMENTS ——Ma,de from a pole bridge; channel straight and fairly
smooth.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder, 2.02 feet at
noon, August 23 and 24 (discharge, 231 second-feet); minimum stage, 1.52 feet
October 23 and 24 (discharge, 110 second-feet).

Ice.—No winter records.

DiversioNs.—None.

REecuraTioN.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of recorder satisfactory until September 18, when it was
removed; gage read to hundredths once a day thereafter. Daily discharge ascer-
tained by applying to rating table the daily-gage reading or the mean daily-gage
height determined by inspecting the gage-heightgraph. Recordsexcellent.

CooreraTION.—Field data furnished by Horse Heaven irrigation district, through
0. Laurgaard, consulting engineer.

Discharge measurements of Klickitat River above Pearl Creek, near Glenwood, Wash.,

during 1916.
Date. Made by— hg‘;%"t ch’;risé‘e. Date. Made by— hgig © | ks
Feet, | Secft.
Aug, 24 Ha.nson and ngsley 2.02 231 {i Oct. 19
Sept. 5 | A. G. Hanson | 1.8 178 25
21 |..... do........ 1.68 138 31
29 ..... [ [, S, 1.64 133 || Nov. 4

Dazily discharge, in second-feet, of Klickitat River above Pearl Creek, near Glenwood, Wash.,
or the period Aug. 23 to Nov. 9, 1916.

Day. Aug. | Sept. | Oct. Nov. Day. Aug. | Sept. [ Oct. | Nov, -

" 99665°—wsp 444—19—6
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'

Monthly discharge of Klickitat River above Pearl Creek, near Glenwood, Wash., for
period Aug. 23 to Nov. 9, 1916.

Discharge in second-izet. Run-off
Month, (totalin
Maximum. | Minimum. | Mean. | 8Cre-feet).

August 23-31 . 219 173 199 3, 550
September . . e 178 125 149 8,870
October..... . 148 110 120 7,380
NOVEIDOr 1-9. . o eeee it ieeieeeeaaaeaaaaaaenann 192 120 137 2,450
The period. .. .o.oooiiiii i iiiiiiaaaanas i .................................. 22,200

'KLICKITAT RIVER NEAR GLENWOOD, WASH.

Location.—In NE. } sec. 14, T. 7 N., R. 12 E., just below Dairy Creek, 24 miles below
southern boundary of Yakima Indian Reservation, 3 miles below Big Muddy
Creek, and about 6 miles north of Glenwood, Klickitat County.

DRAINAGE AREA.—356 square miles.

REecorDs AvAmLABLE.—December 16, 1910, to September 38, 1916, for station at
present site; October 9, 1909, to December 15, 1910, for station at a pomt a mile
above, in sec. 11.

GacE.—Stevens continuous water-stage recorder referred to vertical staff on left

_bank, Gage reader, A. G. Hanson. Prior to July 19, 1910, several vertical staffs
were used.

DiscEARGE MEASUREMENTS.—Made from cable, just below gage, erected to replace
cable bridge that was broken down by snow.

CHANNEL AND cONTROL.—Heavy gravel; may shift during high water.

ExTREMES OF DIsCHARGE.—Maximum stage during year, from water-stage recorder,
3.47 feet £ 2.30 a. m. June 18 (discharge, 4,620 second-feet); minimum stage, from
water-stage recorder, 0.63 foot at 1 p. m. November 13 (discharge, 285 second-feet).

1909-1916: Maximum stage recorded, 5.20 feet on original gage, November
24, 1909 (discharge, estimated by extension of rating curve, 6,250 second-feet);
minimum discharge recorded, 285 second-feet November 13, 1915.

Ice.—Stage-discharge relation unaffected by ice.

Diversions.—None.

RecuratieN.—None.

Accuracy.—Stage-discharge relation changed during flood of May and June. Ratmg
curves applicable as follows: October 1 to May 3, well defined between 375 and
1,000 second-feet; June 18 to September 30, well deﬁned between 500 and 4,000
second-feet. Discharge May 4 to June 17 computed by shifting control method
on the assumption that most of shift occurred in high water of May 4 to 6 and June
15 to 17. Operation of water-stage recorder satisfactory except January 12 to
February 17, when float was frozen in well, and August 16 to 29. Daily discharge
ascertained by applying to rating table the mean daily gage height determined
by inspecting gage-height graph. Records excellent, except as follows: January,
February, and May, fair; June and August, good.

Discharge measurements of Klickitat River near Glenwood, Wash., during the year ending
Sept. 30, 1916.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge, || Pate- Made by— height. | charge.
Feet. | Sec.Ht. Feet. | See.ft.
Oct, 27 | A. G, Hanson.......... 0.85 398 || Aug. 12 | A. G, Hanson.......... 1.37 1,190
Nov. 28 |..... L« [ T .85 404 30 do . 1.06
June 26| Hanson and Batchelder| 2.56 3,000 || Sept. 20 77, 666
July 23 | A. G, Hanson.-......... 1.82 1,840 28 .72 636




KLICKITAT RIVER BASIN.

83

Daily discharge, in second-feet, of Klickitat River mear Glenwood, Wash., for the year
ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1ol 413 436 397 425 ... 582 11,160 | 2,390 | 2,280 | 2,730 § 1,400 904
2 391 | 408| 408 | 425i....... 563 11,220 | 2,620 | 2,360 | 3,670 | 1,340 | 868
3 386 419 460 425 |....... 554 | 1,340 | 3,030 | 2,610 | 3,500 | 1,270 778
4 370 408 557 425 4. ..... 1,400 | 3,300 | 3,030 | 2,990 | 1,270 770
5 364( 307 496| 425) 00000 532 | 1,340 | 3,400 | 2, 2)820| 1,230 | 749

1,340 | 3,380 | 2,780 { 2,570 | 1,220 | 728
1,470 | 2,040 | 2/860 | 2,490 | 1,170 | 728
1,540 | 2,600 | 3,030 | 2,650 | 1,200

1,670 | 2,360 | 3,200 | 2,820 | 1,210 | 714
1,820 | 2, 2,950 | 2,650 | 1,190 714
1,820 | 1,820 | 2,690 { 2, 1,19 714
1,750 | 1,680 | 2,600 | 2,650 { 1,200 | 714
1,750 | 1,530 | 2,860 ] 2,730 | 1,220 707
1,960 | 1,460 | 3, "400 | 210|707
20030 | 1,460 | 3,480 | 2,410 [ 1,210 | 700
1,960 | 1,600 | 4,000 | 2,730 | 1,190 700
1,960 | 1,750 | 4,300 | 2,490 { 1,170 | 700
1,820 | 1,900 | 4,290 | 2,250 | 1,150 | 700
1,680 [ 2,200 | 3,940 | 2,100 | 1,130 | 694
1,610 | 2,280 { 3, 2,030 | 1,110 | 707
1,540 | 2,280 | 2,730 { 2,030 | 1,000 735
1,470 | 2,120 | 2,570 | 1,950 | 1,070

1,400 | 1,980 | 2/820 | 1,880 | 1,050 | 707
1,400 | 1,820 [ 2,000 | 1,810 | 1,030 | 688
1,610 | 1,000 | 2,000 | 1,670 [ 1,010 | 676
1,960 | 2,050 | 2,990 | 1,530 | 986 700
1240 | 2,360 | 3, 1,470 | 965

2170 | 2,520 | 2,730 | 1,400 | 945| 652
7100 { 2,360 | 2,450 | 1,340 | 924

2,170 | 2,200 | 2,490 | 1,340 904 640
....... ,280 |.._....] 1,400 | 913 |.......

NoTE.—Discharge interpolated Dec. 31 to Jan. 5, Mar. 18-20, 22-25, and Aug.16-20, Mean discharge esti-
mated Jan. 12-31, 390 second-feet; Feb. 1-8, 380 second-feet; Feb. 9-17, 500 second-feet.

Monthly discharge of Klickitat River near Glenwood, Wash., for the year ending Sept.

30, 1916.
[Discharge area, 356 square miles.}
Discharge in second-feet. Run-off.
Month. Per Depthin Total]
. . ches on otalin
Maximum.| Minimam,.| Mean. sq\}aére drainage | acre-feet.
* area.
388 1.09 1.26 23,900
414 1,16 1.29 24,600
505 1.42 1.64 31.100
309 1.12 1.29 24,500
517 1.45 1.56 29, 700
1,070 3.01 3.47 65, 800
1,690 4.75 5.30 101, 000
2,250 6.32 7.29 138, 000
3,020 8.48 9.46 180, 000
2.300 6.46 7.45 141,000
1,130 3.18 3.67 69,500
719 2.02 2.25 42,800
1,200 3.37 45.93 872,000

\
\
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PEARL CREEK NEAR GLENWOOD, WASH.

Locarion.—In SE. § sec. 25, T. 9 N., R. 12 E., Yakima County, a quarter of a mile
above mouth and 26 miles north of Glenwood.

DrAINAGE AREA.—Not measured.

RECORDS AvATLABLE.—August 24 to November 9, 1916.

Gace.—Vertical staff on left bank; read by B. E. Hanson.

DiscEARGE MEASUREMENTS.—Made from pole bridge 10 feet above gage.

CHANNEL AND coNTROL.—Rocky; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded August 24 to November 9,
0.80 foot August 24 (discharge, 3.4 second-feet); minimum stage recorded, 0.57
foot October 24, 26, and 28 (discharge, 0.9 second-foot).

Accuracy.—Stage-discharge relation permanent; rating curve well defined. Gage
read to hundredths practically every day. Daily discharge ascertained by apply-

'’ ing daily gage heights to rating table. Records good.

CoorEraTION.—Field data furnished by Horse Heaven Irrigation District, through
O. Laurgaard, consulting engineer.

Daily discharge, in second-feet, of Pearl Creek near Glenwood, Wash., for the period
Aug. 24 to Nov. 9, 1916.

Day. Aug. | Sept. | Oct. Nov. Day. Aug. | Sept. | Oct. | Nov
2.5 1.6 1.2 2.3 1.2
2.5 1.7 1.4 2.0 1.1}
2.5 1.7 1.2 2.0 1.11].
2.5 1.5 1.5 2.2 1.2}
2.5 1.6 1.4 1.9 .11
2.5 1.4 ) N | 3 ] PR 1.9 1.1
2.5 1.5 1.2 | 22.. .. 1.9 1.0 [
2.5 1.4 1.2 |} 23.. . 1.9 1.0 [.
2.4 1.3 1.2 |} 24.. 3.4 2.0 9.
2.4 1.2 |eeeenas 28 3.3 2.0 1.0
2.4 1.3 |. 3.0 2.2 .9 .
2.4 1.2 2.9 1.8 1.1].
2.3 1.2 2.7 1.8 .9
2.3 1.2 (. 2.6 1.6 1L.1].
2.3 1.2 2.5 1.6 1.2

. 2.5 [ceennas 1.2

Monihly discharge of Pearl Creck near Glenwood, Wash., for the period Aug. 24 to Now.

9,
Discharge in second-feet. Run-off
Month. (total in
Maximum. | Mimmmum. [ Mean. acre-feet).
August 2431 i 3.4 2.5 2.86 45
Beptember. . e et ieiieiaeeaecaaan. 2.5 1.6 2.19 130
OCEODOT . - -« ettt et et aaaaaeean e 1.7 .9 1.23 (]
November 1-9. . . .. oot raaeeaaanaas 1.5 1.2 1.29 23
The period.......cieoiioii i iiiiiiaaiaaicaaena]iemeeinimeadeeeieiaa el 214

SWAMP CREEK NEAR GLENWOOD, WASH.

Locarion.—In NE. 1 sec. 19, T. 9 N., R. 13 E., Yakima County, a quarter of a mile
above mouth and about 21 miles north of Glenwood.

DraNAGE ArREA.—Not measured.

Recorps Avarnasre.—August 31 to November 9, 1916.

Gaer.—Vertical staff on left bank; read by A. G. Hanson,
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DiscHARGE MEASUREMENTS.—Made from pole bridge 2 feet above gage.

CHANNEL AND coNTROL.—Rocky; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded for period August 31 to Novem-
ber 9, 2.77 feet November 4 (discharge, 10.5 second-feet). Minimum stage re-
corded, 2.64 feet, October 19-24 (discharge, 6.1 second-feet).

Accuracy.—Stage-discharge relation probably permanent. Rating curve poorly
defined on account of poor measuring conditions. Gage read to hundredths
nearly every day. Daily discharge ascertained by applying daily gage height
to rating table. Records fair.

CoorErATION.—Field data furnished by Horse Heaven Irrigation District, through
O. Laurgaard, consulting engineer.

Discharge measurements of Swamyp Creek near Glenwood, Wash., for period Aug. 31 to
~ Now. 9, 1916.

Gage Dis- Gage | Dis-~
Date. Made by— heigt. charge. || Date- Made by— height. | charge.
Sec.-ft. Feet. | Sec.ft.
Aug, 31 8.8 Oct. 19| A. G. Hanson.......... 2.64 6.1
Sept. 5 8.4 28 | Hanson and Kingsley..| 2.66 7.6
21 5.7 || Nov. 4| A. G. Hanson....... es| 277 10

Daily discharge, in second-feet, Zf Su;c;mu])) Jgreekg n;g?I'GGlenwood, Wash., for the period
ug. 0v. 9, .

Day. Aug. | Sept. | Oct. | Nov. Day. Aug. | Sept. | Oct. | Nov.
8.1 7.4 8.8 7.4 7.4
8.1 7.8 9.1 7.4 6.71.
8.4 8.1 0.1 7.4 6.4 1.
8.4 7.4 10.5 7.1 6.1
8.4 8.1 9.8 6.7 6.1
8.1 7.4 8.8 7.1 6.1
8.1 7.8 8.4 7.1 6.1]§.
8.1 7.8 8.1 7.4 6.11.
8.1 7.4 8.1 7.4 6.1 (.
8.1 (S 1 PP 7.4 6.7
8.1 (-3 7.8 6.7].
8.1 5 B 7.8 7.11.
8.1 (Y RSN 7.4 6.7 1.
6.7 5 T PO 7.1 6.71.
7.1 (/S 1 PO 7.1 8.11.

........ 10.1

Monthly discharge of Swamp Creek near Qlenwood, Wash., for the period Sept. 1 to Nov.

9, 1916
Discharge in secollld-ieet. Run-off

Month. (total in

Maximum. | Minimum. | Mean. | 2cre-feet).
September. ........... e 8.4 8.7 7.65 455
(01371 )47-) PN . 10.1 6.1 7.15 440
November 1-9...... ... 10.5 8.1 8.97 160
The Period..ocueeeaneeaneaaeaneacaannennnn. B DR FOU AN 1,060
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WEST FORK OF ELICEITAT RIVER NEAR GLENWOOD, WASH.

Locarion.—In SE. 1 sec. 24, T. 9 N., R. 12 E., Yakima County, at sheep bridge
about 1 mile above mouth, 20 miles north of Glenwood.

DRAINAGE AREA.—72 square miles,

RECORDS AVAILABLE.—June 17 to November 30, 1910; August 25 to November 9,
1916.

GacE.—Stevens 8-day water-stage recorder, September 15 to November 9; vertical
staff, read by A. G. Hanson, August 25 to September 14. Gage read in 1910 by
employees of Klickitat Irrigation & Power Co. was just below junction of Little
Muddy Creek and Fish Lake stream in sec. 10.

DiscHARGE MEASUREMENTs.—Made from sheep bridge 100 feet upstream from gage.

CHANNEL AND CoNTROL.—Rocky; somewhat shifting on account of high velocities.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder for period
August 25 to November 9, 1.20 feet at 3 a. m. November 4 (discharge, 317 second-
feet). Minimum stage from water-stage recorder, 0.58 foot October 23 to 25 (dis-
charge, 255 second-feet).

June 17 to November 30, 1910: Maximum discharge, 752 second-feet November

10. :

Accuracy.—Stage-discharge relation not permanent. Fairly well defined rating
curves were used August 25 to October 28 and October 30 to November 9. Gage
read nearly every day to September 14; operation of recorder satisfactory there-
after. Daily discharge ascertained by applying to the rating table the daily
gage reading or the mean gage height determined by inspecting the gage-height
graph; estimated for October 29. Records good except those for November,
which are fair.

CooreraTioN.—Field data furnished by Horse Heaven Irrigation District, through
O. Laurgaard, consulting engineer.

Discharge measurements of West Fork of Klickitat Rwer mear Glenwood, Wash., for
period Aug. 25 to Nov. 9, 1916.

Date. Made by— noss. | chage. || Date- Made by— noeks | oo,
Feet, Soc.gé Feet. Sac.-g.

Ang. 25 | Hanson and Kingsley..| 1.05 Oct. 19] A. G. Haus0N.eeeeanee. 0.62 9
Bept. 3| A.G. HansoN.......... .98 321 251 3.0, Kingsley......... .61 260
21 |..... [ Lo N .74 208 30 J..... { (R, .65 251

29 |..... Lo (1 .75 282 || Nov. 4! A. G, HansoN.......... 1.00 291

Daily discharge, in second-feet, of West Fork of Klickitat River mear Glenwood, Wash.,
Jor the period Aug. 25 to Nov. 9, 1916.

Day. .| Aug. | Sept. | Oect. Nov. Day. Aug. | Sept. | Oct. | Nov.
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Monthly discharge of West Fork of Klickitet River near Glenwood, Wash., for the period
Aug. 25 to Nov. 9, 1916.

Discharge in second-feet. Run-off
Month, (totalin
acre-feet).
Maximum. | Minimum. | Mean.

August 25-31. 330 319 324 4,500
September.. . 319 L 217 293 17,400
October...... 279 255 265 16, 300
November 1-9 299 260 277 4,940
The period...c.coviaiieniiiiiiii i iiiniiciiee]acaicinnceceieniiiinica]cvianennns 43,100

CUNNINGHAM CREEK NEAR GLENWOOD, WASH.

LocArion.—In SW. 1 sec. 15, T. 8 N., R. 12 E., Yakima County, 200 feet above trail
crossing, 1 mile above mouth, and about 14 miles north of Glenwood.

DramNaGE ArEA.—Not measured.

REcorDs AvAILABLE.—August 28 to November 9, 1916.

GAGE.—Vertical staff on right bank; read by B. E. Hanson.

DiscHARGE MEASUREMENTS.—Made from pole bridge about 5 feet below gage.

CHANNEL AND coNTROL.—Rocky; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded August 28 to November 9, 0.50
foot August 28 to 30 (discharge, 28 second-feet); minimum stage recorded, 0.37
foot November 6 and 7 (discharge, 19 second-feet).

Accuracy.—Stage-discharge relation apparently permanent; rating curve fairly well
defined; gage read to hundredths nearly every day. Daily discharge ascertained
by applying daily gage reading to rating table. Records good.

CooreraTION.—Field data furnished by Horse Heaven Irrigation District, through
0. Laurgaard, consulting engineer.

Discharge measurements of Cunningham Creek near Glenwood, Wash., for period Aug.
28 to Nov. 9, 1916.

Date, Madeby—  |,Soe | DI |l Date. Made by—  |po89 | DI
A H ind Kingsl gy Swgté Oct. 31| 3.0, Kingsl Feeé'g sw'ﬂ
ug 29 anson and ey..] 0.50 . . L 0. €Y eeneennen .

Sept. 20 | A. G. Hanson.......... .43 20.9 || Nov. 5| A.G. Hanson.......... .38 19 5
Oct. 20 |.-... Homson. .- (40| 1909

Daily discharge, in second-feet, of Cunningham Creek mear Glenwood, Wash., for the
period Aug. 28 to Nov. 9, 1916.

Oct. | Nov. Day. Aug. | Bept. | Oct. | Nov.

]
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Monthly discharge of Cunningham Creek near Glenwood, Wash., for the period Aug. 28
to Nov. 9, 1916.

Discharge in second-feet.

Run-off
Month, (totalin
Maximum. | Minimum. | Mean. | 8cre-feet).

August 28-31. - 221
September. .. 1,440
October........ 1,300
November 1-9 355

The period 3,320

BIG MUDDY CREEK NEAR GLENWOOD, WASH.

Locarton.—In SW. 1 sec. 21, T. 8 N., R. 12 E., half a mile below mouth of Hell
Roaring Creek, about 3 miles above mouth of stream, and 12 miles north of
Glenwood, Klickitat County.

DRAINAGE AREA.—23 square miles (Water-Supply Paper 253, p. 46).

RECORDS AVAILABLE.—August 28 to November 12, 1916; occasional measurements
in 1905 and 1908.

GagE.—Stevens eight-day water-stage recorder installed temporarily; inspected by
A. G. Hanson.

DiscHARGE MEASUREMENTS.—Made from a tree felled across stream; conditions poor;
current very turbulent.

CHANNEL AND CONTROL.—Gravel and rounded boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder, August 28 to
November 12, 2.13 feet at 6 p. m. September 1 (discharge, 390 second-feet);
minimum stage recorded, 1.21 feet at end of record, 9.30 a. m. November 12
(discharge, 90 second-feet).

Ice.—No winter records.

DiveErsions.—None.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation changed frequently. Two well-defined rating
curves were used, one applicable September 4-25, the other September 28 to
November 12. Operation of water-stage recorder satisfactory. Daily discharge
ascertained by applying to rating table the mean daily gage height obtained
by inspecting recorder graph; shifting-control method used August 28 to Sep-
tember 3 and September 26-27. Records fair.

CoopErATION.—Field data furnished by Horse Heaven Irrigation District, through
0. Laurgaard, consulting engineer.

Discharge measurements of Big Muddy Creek mear Glenwood, Wash., for the period
Aug. 28 to Now. 12, 1916.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— he.tgit. charge.
Feet | Sec.-ft. Feet | Secft.

Aug. 28| Hanson and Kingsley 2,00 288 Oct. 18| A, G, Hanson ........ 1,41 126
Sept. 4| A. G. Hanson......... 1.80 232 31 { J. O. Kingsley........ 1.30 103
%g d e }g? }g?i Nov. 3| A.G. Hanson ........ 1.33 120
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Daily discharge, in second-feet, of Big Muddy Creek near Glenwood, Wash., for the period
Aug. 28 to Now. 12, 1916.

Day. Aug. | Sept. | Oect. | Nov. Day. Aug. | Sept. | Oct. | Nov.

Monthly discharge of Big Muddy Creek near Qlenwood, Wash., for the period Aug. 28
’ to Nov. 12, 1916.

Di -feet.

ischarge in second-feet. Runoff
Month. (total in

Maximum., | Minimum.| Mean. acre-feet).

AUZUSE 28-81. o eenraeae et ee e eaaas 312 216 260 2,060

.. 120 182 10, 800

103 121 7,440

91 104 2,480

...................... 22,800

COUGAR CREEK NEAR GLENWOOD, WASH.

Locarron.—In NW. % sec. 33, T. 8 N,, R. 12 E., Yakima County, 50 feet above trail
crossing, about 13 miles above mouth, and 10 miles north of Glenwood.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 27 to November 9, 1916.

GaGE.—Vertical staff on left bank; read by B. E. Hanson.

DisCHARGE MEASUREMENTS.—Made from pole bridge about 10 feet above gage;
conditions poor.

CHANNEL AND CONTROL.—Boulders; somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period August 27 to
November 9, 0.90 foot August 28 (discharge, 4.8 second-feet); minimum stage
recorded, 0.75 foot October 21 to 26, and 28 (discharge, 1.5 second-feet).

Accuracy.—Stage-discharge relation not permanent. Two fairly well defined
rating curves applicable August 27 to October 29 and October 30 to November 9.
Gage read to hundredths nearly every day. Daily discharge ascertained by
applying daily gage heights to rating table. Records fair.

CoorEraTION.—Field data furnished by Horse Heaven Irrigation District through
O. Laurgaard, consulting engineer.
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Discharge measurements of Cougar Creek near Glenwood, Wash., for period Aug. 27 to
Now. 9, 1916.

Gage | Dis- Gage | Dis-
Date. Made by— heigxt. charge. || Date. Made by— height. | charge.
Feet. | Sec.ft. Feet. | Sec-f2.
Aug. 27 | Hanson and Kingsley..| 0.89 4.2 || Oct. 18 | A. G. Hanson.......... 0.76 1.5
Sept 20 [ A. G. Hanson.......... .82 1.8l Nov. 3 ..l dO.eeciinieniaannn. .88 2.2

Daily discharge, in second-feet, of Cougar Creek mnear Glenwood, Wash., for the period
Aug. 27 to Nov. 9, 1916.

Day. Aug. | Sept. | Oct. Nov. Day. Aug. | Sept. | Oct. | Nov.
3.6 1.8 2.2 1.8 1.5
3.6 1.8 2.0 2.0 1.5 1.
4.1 2.0 2.2 2.5 1.5 .
4.1 L7 2.4 2.0 L5 .
3.6 1.7 2.2 1.8 1.5
3.2 1.7 1.9 2.0 L5 ...,
2.8 1.7 1.7 2.0 1.5 | .......
2.8 1.6 1.8 2.0 1.5 .. ....
2.8 1.6 17 1.8 L6 ...
2.5 1.6 1.8 ) 9 3 P
| ) R PR 2.5 1.6 |. 2.0 L5j........
120 i 2.5 1.6 |. 1.8 L51.......
J R (R 2.0 1.5 . 1.8 L5 ...,
) ¥ SO A, 2.0 L5 1.8 20 |........
b 1 OO 1.8 L5 2.0 2.2 |caeaen..
........ 2.2 [ceninnns

Monihly discharge of Cougar Creek mear Glenwood, Wash., for the period Aug. 27 to
Now, 9, 1916.

»

Discharge in second-feet.
Run-off

Month. (total in

Maximum, | Minimum. | Mean. | 3Cre-feet).
August 27-31 4.8 3.6 4.14 41
September 4.1 1.8 2.43 145
October. .. 2.2 1.5 1.63 100
November 1-9.. 2.4 1.7 2.01 36
PN LY T o [ U PURPUIETIIIE ORI R RY NP, 322

HOOD RIVER BASIN.
HOOD RIVER AT DEE, OREG.

LocarioN.—In SW. % sec. 7, T. 1 N., R. 10 E., just above backwater of mill dam at
Dee, Hood River County, and half a mile below junction of East and Middle
forks.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 21, 1913, to December 31, 1914; February 1, 1915, to
January 15, 1916.

Gage.—Vertical staff attached to wooden crib on left bank just above railroad
trestle; read by J. W. West. Gage 400 feet below dam was used 1913 to December
31, 1914. ,

DiscHARGE MEASUREMENTS.—Made from cable about 25 feet above gage.
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CHANNEL AND caNTRoL.—Control of boulders, stumps, and gravel; fairly permanent
between floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded October 1 to January 15, 1916,
3.3 feet at 2. p. m. December 21 and 10 a. m. December 22 (peak of flood
occurred between these readings; discharge cannot be computed); minimum
stage prior to December 22, 0.68 foot October 10 to 12 (discharge, 172 second
feet). .

1913-1916: Maximum stage was recorded during 1916; minimum stage recorded,
0.58 foot September 7, 10, and 11, 1915 (discharge, 134 second-feet).

Ice.—Stage-discharge relation unaffected by ice.

Diversions.—Several small ditches divert water for irrigation above station. The
East Fork Irrigation District canal diverts water through a divide to lands
outside the drainage area.

ReguraTioN.—None. The flow at former station is irregular especially during low
water, owing o changes in load in power plant at mill of Oregon Lumber Co.
just above gage.

Accuracy.—Stage-discharge relation changed December 21. Rating curve used
prior to that date well defined between 180 and 335 second-feet and curve used
after that fairly well defined between 300 and 1,100 second-feet. Gage read to
quarter-tenths once daily. Daily discharge ascertained by applying daily gage
height to rating table. Records fair.

Discharge measurements of Hood River at Dee, Oreg., during the year ending Sept. 30,
1916.

[Made by P. V, Hodges.]

. Gage Dis-
Date. height. | charge.

Feet, Sec.ft.
5 370
3 T s 1.60 823

Daily discharge, in second-feet, of Hood River at Dee, Oreg., for the year ending Sept.
30, 1916.

Day. Oct. | Nov. | Dec. | Jan. Day. Oct. | Nov. | Dec. | Jan,

Nore,—Unrecorded discharge for days between Oct. 3 and Dec. 20 exceeded 705 second-feet, that be-
tween Dec. 20 and 23 exceeded 1,100 second-feet.
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HOOD RIVER AT TUCKER BRIDGE, NEAR HOOD RIVER, OREG.

Location.—In SE. § sec. 15, T. 2 N., R. 10 E., at Tucker Bridge, 5 miles south of
Hood River, Hood River County.

Drainage AREA.—Not measured.

REecorps avarLaBLE.—October 20, 1897, to December 31, 1899; August 27, 1913, to
September 30, 1914; July 24, 1915, to September 30, 1916. )

Gage.—Chain gage attached to highway bridge; wire gage attached to an earlier
bridge, used 1897 to 1899; Stevens water-stage recorder on right bank one-third
mile above intake of power flume and three-fourths mile above bridge, used
July 24 to December 21, 1915, when it was washed out by a flood.

DiscHARGE MEASUREMENTS.—Made from highway bridge; flow of flume included
with that of river. Measuring conditions only fair.

CHANNEL AND CONTROL.—Rocks and boulders; practically permanent at both
locations.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.8 feet (deter-
mined by leveling to high-water marks) at the recorder, about 1 a. m. December
22 (discharge, 14,600 second-feet, from extension of rating curve). Minimum
stage, 0.65 foot at 2 a. m. October 13 (discharge, 145 second-feet).

1897-1899 and 1913-1916: Maximum stage recorded is that of December 22,
1915; minimum stage, 0.62 foot at 1 a. m. September 16, 1915 (discharge, 136
second-feet).

IceE.—Stage-discharge relation unaffected.

Diverstons.—Several large diversions for irrigation above station. Power flume
diverts water a few hundred feet above the bridge and discharges directly below
it; diversion included in records.

ReguraTion.—Water stored at sawmill at Dee. During low water of 1914 and 1915
the pond was filled and emptied as many as six times daily, causing fluctuations
of a8 much as 0.8 foot at Tucker Bridge. During 1916 steam was used to supple-
ment water power, and the stage fluctuated through only a small range.

Accuracy.—Stage-discharge relation practically permanent. Rating curve for
water-stage recorder well defined between 150 and 5,000 second-feet. Rating
curve for chain gage well defined between 400 and 5,000 second-feet. Chain
gage read to quarter-tenths twice daily. Daily discharge ascertained as follows:
October 1 to December 15, by use of discharge integrator; after January 1, by
applying to rating table the mean daily stage obtained from chain gage. Records
excellent for October and November; fair for December, June and July; good
for rest of year.

Discharge measuremenis of Hood River at Tucker Bridge, near Hood River, Oreg., during
the year ending Sept. 30, 1916.

Gage height. Gage height.

Dis- Dis-
Date. Made by— Date. Made by—

, Re- | Chain |eharee. Re- | Chain [Fh8I8e

corder. | gage. corder. | gage.
Feet.| Feet. |SecAt. Feet. | Feet. |Sec.-ft.
Nov. 16 | C. L. Batchelder | 2.14| 2.61 978 || Mar. 15 | P.V. Hodges....[ 2.86| 4.00| 2,120
17].....doe...c.....] 2.00| 2.35 942 || May 6 | C.L.Batchelder.|........ 5.00 | 3,000
17 |-t doo......o.e 3.90| 6.15| 4,770 13 |..... ST U 3.58 | 1,680
17 [..... [ U 3.86| 6.10| 4,690 1{ Aug. 3| F.F.Henshaw..|........ 2.32 818

Jan. 5| P.V.Hodges 1.96 | 2.45 910
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Daily discharge, in second-feet, of Hood River at Tucker Bridge, near Hood River, Oreg.,
Jfor the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. { Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
346 672 | 1,100 | 1,180 560 | 1,140 860 630
404 540 | 1, 1,120 620 | 1,160 720
411 592 1 1,010 | 1,050 800 { 1,180 915 810
340 532 | 1,080 | 1,000 760 { 1,130 850 615
325 510 | 2,350 960 730 | 1, - 800
318 500 | 2,240 880 680 | 1,420 |. 800 528
310 456 | 2,080 860 | 2,040 { 1,480 |. 785 520
298 464 | 1,890 830 | 2,180 | 2,020 |. 80 528
296 443 1 2,230 810 | 2,090 | 2,900 |. 770 605
305 443 | 1,710 800 | 2,630 | 3,210 |. 780 562
313 443 [ 1,490 750 | 2,890 | 3,210 |. 780 520
314 450 | 1,300 710 | 2,200 | 3, - 750 512
315 4151 1,180 690 | 1,760 | 3,110 |. 740 504
495 393 | 1,070 690 | 1,880 | 2,400 |. 735 473
329 840 975 690 | 2,000 | 2,040 |. 45 512
309 11,2801 900 | 6902250 | 1,880 | 2,440 516
295 | 2,540 830 650 | 2,020 | 1,950 | 2,530 735 516
310 | 3,110 790 690 | 2,200 | 2,030 | 2,380 713 524
322 | 3,420 790 690 | 2,060 | 2,090 | 2,180 691 524
314 | 1,860 770 630 | 1,780 | 3,690 | 2,060 668 512
308 | 1,730 | 5,100 | 720 | 1,640 | 3,440 | 2,480 644 512
310 | 1,900 111,300 890 | 1,480 | 3,640 | 2,200 622 512
403 | 3,960 | 4,100 | 1,820 | 1,390 | 2,900 | 1,980 600 504
410 | 2,120 | 2,600 | 1,480 | 1,320 | 2,500 { 2,020 630 480
521 | 3,630 | 2,300 | 1, 1,230 | 5,560 | 2,060 630 476
260, 425 | 2,800 (2 ,050 | 1,100 | 1,170 | 7,040 | 2,160 640 473
27 it 368 | 1,700 | 1,700 | 1,020 | 1,160 | 5,220 | 2,480 670 488
28 . 306 | 1,400 | 1,800 | 910 | 1,160 | 3,840 | 2,430 610 473
29 iiieen... 293 | 1,550 | 1,450 | 850 | 1,160 | 2,700 | 2,290 592 473
301eeiiaannns 312 | 1,350 | 1,250 800 |....... 2,430 | 2,200 576 470
Bleveenainnnnnn. 610 [....... 1,150 | 800 |.......| 2,400 |....... 536 {-vuennn

Note.—Daily discharge estimated, on account of lack of ga%)e readings, from record at Powerdale as
follows: Nov, 27 to Dee. 1, Dec. 16-31, Jan. 11-20, Jan. 30 to Feb. 6, and Aug. 18-22. Gage could not be
read on account of ice under the weight on the t’ollowing days: Jan. 11-20 and Jan. 30 to Feb. 6. Mean
discharge estimated on account of lack of gage records as follows: 2,450 second-feet Apr. 4-15; 2,000 second-
feet, June 6-30; 1,800 second-feet, July 1-16, .

Monthly discharge of Hood River at Tucker Bridge, near Hood River, Oreg., for the year
ending Sept. 30, 1916.

Discharge in second-feet. Run-oft
Month. (total in
acre-feet).
Maximum. | Minimum. | Mean.

353 21,700
Doto| 1500
’902 55, 288
1,580 90, 900
2,710 167,000
2,360 140, 000
2,040 125, 000
1,960 117,000
1,480 91,000
716 44,000
536 31,900
1,490 | 1,080,000

.
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HOOD RIVER AT POWERDALE, NEAR EOOD RIVER, OREG.

Locarion.—In NE. { sec. 36, T. 3 N., R. 10 E., at Powerdale, about three-quarters
of a mile south of town of Hood River, Hood River County, above discharge of
tailrace of plant of Pacific Power & Light Co., and 1} miles above mouth of stream.

DrAINAGE AREA.—Not measured.

Rrcorps avarLaBLE.—March 31, 1913, to September 30, 1916.

Gagr.——Vertical staff on right bank opposite power plant, about one-half mile above
railroad bridge, in the SE. 1 sec. 36; used March 31, 1918, to September 30, 1914,
and after December 21, 1915. Vertical staff on left bank just below bridge of
Mount Hood Railway, October 1, 1914, to July 26, 1915; water-stage recorder
at same location July 27 to December 21, 1915. Gage reader, A. Rogers.

DiscHARGE MEASUREMENTS.—Made from cable 100 feet above gage at power plant.

CHANNEL AND cONTROL.—Rock and boulders; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.5 feet on gage
opposite power plant at 1 a. m. December 22 (discharge about 12,200 second
feet); minimum stage trom water-stage recorder, 1.60 feet at 1 a. m. October 11
(discharge, 235 second-feet).

1913-1916: Maximum stage recorded was that of 1916. Minimum stage
recorded, 1.33 feet September 4, 1915 (discharge, from extension of rating curve,
176 second—feet).

Ioe.—Stage-discharge relation not materially affected by ice.

Diverstons.-—Large diversions for irrigation above station. Water for power plant
is diverted around upper gage, but is returned above the bridge gage. A record
of this diversion has been kept (p. 101).

RequraTioN. —Water stored at sawmill at Dee causes sudden fluctuations at low
water, but this was much less noticeable in 1916 than in 1914 and 1915.

Accuracy.—Stage-discharge relation permanent for gage at bridge; rating curve
well defined. Stage-discharge relation for upper gage changed March 26; two
rating curves, well defined between 700 and 5,000 second-feet, applicable Decem-
ber 22 to March 26 and March 27 to September 30. From October 1 to November
17 operation of water-stage recorder not satisfactory. Staff gage used after Decem-
ber 21 read to hundredths four times daily. Daily discharge ascertained as
follows: October 1 to November 17, by applying to the rating table mean daily
gage height determined by inspecting gage-height graph; November 18 to Decem-
ber 21, by use of discharge integrator; December 22 to September 30, by apply-
ing mean daily gage height to rating table. Records good.

Discharge measurements of Hood River at Powerdale, near Hood River, Oreg., during the
year ending Sept. 30, 1916.

Gage height. Gage height.
- Gage | Dis- o Gage | Dis-
Date. Made by Bridge og)ilt)g' charge. Date. Made by Bridge °§1§§' charge.
8380. | yowor 8380. | nower
ouse. house.
Feet. | Feet, | Sec.ft. Feet, | Feet. [Sec-ft.
Nov. 17 C.L. Batchelder..| 5.70 | 5.00 4,970 || May 5 C L. Batchelder ....... 4,36 | 3,040
Jan, P.V.Hodges.....|....... 2.40 ’816 21 | F.F. Henshaw...|....... 3,48 | 1,900
Mar. 16 R [+ SN SO 3.55 | 2,050 || Aug. 1[..... [ (D HORS 2.43 918

a Measured at Tucker Bridge; inflow, estimated as 200 second-feet, has been added,



HOOD RIVER BASIN. 95 .

Daily discharge, in second-feet, of Hood River at Powerdale,near Hood River, Oreg.,
for the year ending Sept. 30, 1916.

{Gage opposite power plant.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
940 740
900 740
900 820
900 670
900
860 600
820 600
900 600
940 600
820 600
820 600
860 565
900 565
820 530
820 530
820 530
740 530
700 530
670 530
670 530
495 495
565 495
705
635 460
635 430
670 430
705 460
670 460
740 460
705 460
780 |ueneen

Monthly dvscharge of Hood River at Powerdale, near Hood River, Oreg., for the year
ending Sept. 30, 1916.

[Gage opposite power plant.]

Discharge in second-feet. Run-off
Month, (total in
Maximum. | Minimum. | Mean. acre-feet).
1,820 530 853 52,400
3,140 530 1,720 98, 900
6, 1,180 2,820 173,000
2, 800 1,940 2,350 140, 000
3,140 1,710 2,100 129,000
;970 1,610 1,960 117,000
2,340 1,510 92,
495 774 47,600
820 430 33,
.................................. 884,000
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Combined daily discharge, in second-feet, of Hood River and Pacific Power & Light Co.’s
tatlrace at Powerdale, near Hood River, Oreg., for the year ending Sept. 80, 1916.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr, | May. | June. | July. | Aug. | Sept.
360 | 690 | 1,160 | 1,100 | 615 | 1,370 | 2,560 | 2,250 | 1,720 | 2,430 | 1,030 | 824
495! 560 | 1,020 | 1,100 | 672 | 1,260 | 2,540 | 2,720 | 1,720 | 2,350 | 989 | 798
380 560 970 | 1,060 860 | 1,460 | 2,560 | 2,880 | 1,720 | 2,160 983 830
340 495 970 990 813 | 1,360 ( 2,550 | 3,040 | 2,080 | 1,950 984 759
340 | 495)2,160 | 916 | 777 | 1,240 | 2,410 | 3,210 | 1,950 | 1,800 | 987 | 686
340 | 435 (2,040 900| 728 1,840 | 2,260 | 3,140 | 1,900 | 1,700 | 874 | 686
340 465 | 2,910 864 | 2,160 | 1,600 | 2,260 | 2,640 | 1,900 | 1,700 909 687
340 | 495 1,730 | 855 | 2,160 | 2,420 | 2,400 | 2,640 | 2,020 | 1,800 689
340 | 435|2,070 | 8552, 3,240 | 2,540 | 2,340 | 2,150 | 1,770 | 1,020 | 688
325 465 | 1,660 835 | 2, 3,410 | 2,700 { 2,200 | 1,720 | 1,690 910 632
310 495 | 1,460 754 | 3,220 | 3,500 | 2,860 | 1,940 | 1,760 | 1,700 902 684
310 | 43511,300| 7162, 3,570 | 2,560 | 1,820 | 1,790 | 1,700 | 946 | 652
340 | 4351 1,200 | 691 | 1,890 | 3,380 | 2,410 { 1,710 | 1,790 | 1,700 | 930 | 651
435 400 (1,080 | 694 | 2,030 | 2,590 [ 2,560 { 1,710 ( 1,900 | 1,700 | 906 [ 601
380 850 970 700 | 2, 2,300 | 2,560 | 1,710 | 2,280 | 1,510 906 619
340 | 1,280 900 697 | 2, 12,150 | 2,550 | 1,710 | 2,570 | 1,830 906 613
325 2,600 | 830 | 649 (2,730 [ 2,150 | 2,560 | 1,820 | 2,720 | 1,800 | 826 | 610
340 | 2,540 | 795 | 699 [ 2,730 | 2,130 | 2,410 { 1,940 | 2,980 | 1,700 | 786 | 613
340 | 2,890 795 691 | 2,420 | 2,260 | 2,150 | 1,820 | 2,570 | 1,510 756 610
340 | 1, 774 | 622 | 2,140 | 3,560 | 2,140 [ 1,820 | 2,150 | 1,510 [ 682 | 606
340 | 1,530 | 5,180 | 763 | 1,900 | 3,760 | 2,550 | 1, 1,900 | 1,420 | 579 | 575

990 | 8,900 | 972{ 1,770 | 3,760 | 2,270 | 2,070 | 1,790 | 1,420 [ 654 | 581
435 | 3,410 | 4,100 | 1,910 | 1,780 | 2,860 | 2,120 | 1,820 | 1,790 | 1,390 [ 789 | 543
495 | 1,910 | 2,640 | 1,680 | 1,670 | 2,550 | 2,000 | 1,710 { 1,910 | 1,290 [ 722 | 540
625 | 3,670 | 2,340 | 1,360 | 1,560 | 5,570 | 2,000 | 1,820 | 1,950 | 1,190 | 724 | 516
528 | 2,550 | 2,070 | 1,160 | 1,460 | 6,870 | 2,260 | 1,820 | 2,290 | 1,150 757 517
495 | 1,730 | 1,700 | 1,070 | 1,410 | 5,310 | 2,550 | 1,830 | 2,030 | 1,070 § 763 | 564
435 | 1,450 | 1,820 1,400 | 3,610 | 2,420 | 1,950 | 2,030 | 1,030 757 536
380 | 1,560 { 1,480 | 910 | 1,400 | 3,030 | 2,410 | 1,830 | 1,800 | 990 | 824 | 542
380 | 1,380 | 1,280 | 863 |....... ;700 | 2,240 | 1,830 | 1,700 | 992 | 781 | 543
830 |....... 1,180 | 865 |....... 2,670 |.......[ 1,770 .......| 1,060 | 866 |......

No'm.—Dischm?e October to December obtained from records at bridge gage and represents total
flow. Discharge January to September obtained by adding the flow of Pacific Power & Light Co.’s tail-
race to the discharge of the river as given in preceding table.

Combined monthly discharge of Hood River and Pacific Power & Light Co.’s tailrace
at Powerdale, near Hood River, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet. Run-oft
Month, (total in
Maximum, | Minimum. | Mean. acfe-feet).
[0 701 o) N 830 310 398 24, 500
November. ... ieaaaaas 3,670 400 1,330 79,100
December. .. oo 8,900 774 1,890 116,000
BLE5 1T o 1,910 622 931 57,200
LY AR EY o S 3,220 615 1,790 103, 000
MAPCh . -t 6,870 1,240 2,890 178,000
ATl e 2 2,410 143,000
2 3,210 1,710 2,120 130, 000
B Y PPN 2,980 ,700 2,020 120, 000
JULY e e oo e e e 2,430 990 1,590

AUZUSE e e e e e e e 1,030 579 852 524400
September. «. et 83 516 633 37,700
B T3 N 8,900 310 1,570 1, 140, 000

NotE.—Discharge for October to December from gage at bridge.
EAST FORK OF HOOD RIVER ABOVE INTAKE NEAR MOUNT HOOD, OREG.

Location.—In SW. } sec. 4, T. 1 8., R. 10 E., 1,000 feet above intake of East Fork
Irrigation District canal, three-quarters of a mile above toll bridge and former
gage, and 2 miles south of Mount Hood post office, Hood River County.

DrAINAGE AREA.—Not measured.

REeCORDS avarLaBLE.—July 22, 1915, to September 30, 1916.

Gaar.—Stevens eight-day water-stage recorder on left bank. Gage readers, J. R,
Higgins and F. A. McDonald.

DISCHARGE MEASUREMENTS,—Made from cable at gage.
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CHANNEL AND coNTROL.—Heavy boulders; practically permanent.

EXTREMES oF DISCHARGE.—Maximum stage recorded July 22, 1915, to September
30, 1916, 4.33 feet at 11 p. m. December 21, 1915 (discharge, 1,280 second-
feet); minimum stage recorded, 1.20 feet at 5 a. m. November 11, 1915 (dis-
charge, 108 second-feet).

Ice.—Ice forms in gage well but stage-discharge relation is unaffected by ice.

Drversions.—The Glacier ditch and other small ditches divert water for irrigation
above the station.

REecuraTion.—None.

Accuracy.—Stage-discharge relation changed slightly during high water, change
affecting only lower part of curve. Rating curve used before July 30 well de-
fined up to 700 second-feet; curve used after July 30 fairly well defined. Opera-
tion of water-stage recorder unsatisfactory January 1 to February 6 owing to
formation of ice in well, and from June to September on account of clock stopping.
Daily discharge ascertained by applying to the rating table mean daily gage
height determined by inspecting gage-height graph, or, for days of considerable
fluctuation, by averaging the bihourly periods. Records good except for January
and August, for which months they are fair.

Discharge measurements of East Fork of Hood River above intake near Mount Hood, Oreg.,
during the year ending Sept. 80, 1916,

.| Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by- height. | charge.
Feet. | Sec.-ft. Sec.ft
Nov. 16 | C. L. Batchelder....... 1.37 140 || May 6 666
18 |..... [ . 2.26 390 496
181.... do....... .| 2.32 371 | July 30 349
Mar. 13 | P. V. Hodges.......... 2.50 414

Daily discharge, in second-feet, of East Fork of Hood River above intake near Mount Hood,
Oreg., for the year ending Sept. 80, 1916.

Day. Oct. | Nov. | Tec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.

143 145 205 220 158 [ 230 436 457 440 583 371 247
151 136 207 216 159 221 |. 436 497 443 557 359 246
135 142 207 210 161 218 440 [ 557 471 553 352 241
121 1581 320 | 204 163 212 440 629 533 558 344 247
119 136 317 198 164 207 422 | 663 529 563 336 235

119 350 167 176 415 418 426 840 478 269 217
120 296 169 178 573 408 440 672 474 259 215
121 242 611 176 329 565 412 457 57 469 258 215
121 235 808 308 525 390 ( 436 537 464 257 215

119 235 1 235 | 450 | 436 637 385 250 200
18| 207 230 | 156 |....... 426 422 422 610 | 374 249 200
172 ..., 225 157 |....... 422 |....... 426 “ 380 248 ... .

Nore.—Daily discharge estimated Oct. 20-23 and Feb, 7-12; interpolated Dec. 30 to Jan, 1, Jan. 3-8,
180—15», 22%29,311_1631 to Feb. 5, Feb. 7-12, June 27 to July 1, July 4-8, 20-22, 25-29, Aug. 3-5,14-19, Aug. 21 to
ept. 2, Sept. 4-9.

99665°—wsp 444—19——7
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Monthly discharge of East Fork of Hood River above intake near Mount Hood, Oreg., for
the year ending Sept. 30, 1916.

ischarge in second-feet.
Dis Run-oft
Month. (totalin
Maximum. | Minimum. | Mean. | 2crefeet).
172 118 127 7,810
350 114 191 11,400
808 167 276 17,000
252 156 189 11,600
443 158 285 16,400
605 205 392 24,100
485 384 438 26,100
668 374 465 28,600
950 449 622 37,000
858 374 515 31,700
371 248 298 18,300
247 200 220 X
950 114 335 243, 000

EAST FORK IRRIGATION DISTRICT CANAL NEAR MOUNT HOOD, OREG.

LocatioN.—In SE. 4 sec. 33, T. 1 N, R. 10 E., 1 mile below intake, 1} miles south of
Mount Hood post office, and 2 miles east of Parkdale station on Mount Hood Rail-
road.

Recorps aAvaiLaBLE.—June 17, 1913, to October 26, 1914; July 21, 1915, to September
30, 1916.

Gace.—Stevens eight-day water-stage recorder on left side of canal just above road
crossing. Gage reader, F. A. McDonald. Vertical staff on side of flume, 1,000
feet downstream, in the SW. 4 sec. 34, used to October, 1914.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Smooth earth section; head of flume probably acts as con-
trol; fairly permanent.

ExTREMES OF DIscCHARGE.—Maximum stage during period July 21, 1915, to September
30, 1916, from water-stage recorder, 3.15 feet at 9 p. m. July 30 (discharge, 116
second-feet). Canal dry throughout winter and at various other times.

Ice.—No water carried in cold weather.

Accuracy.—Stage-discharge relation changed during May. Two well-defined rating
curves used October 1 to November 21 and June 11 to September 30, respectively.
Operation of water-stage recorder satisfactory. Daily discharge ascertained by
applying to the rating table mean daily 2age height, determined by inspecting
gage-height graph. Records excellent for period when water-stage recorder was
operating.

The East Fork Irrigation District canal diverts water in the SW. } sec. 4, T. 1 8.,
R. 10 E., and Irrigates lands lying east of Hood River. Most of the return water
reaches Neal Creek and the lower part of Hood River.

Discharge measurements of East Fork Irrigation District canal near Mount Hood, Oreg.,
uring the year ending Sept. 30, 1916.

G Dis-
Date. Made by— heiag i. chairsge.
Feet. Sec.ft.
May 20 1.88 23
July 30 3.08 112
Sept. 16 2.25 57

o Employee of State water board.
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Duaily discharge, in second-feet, of East Fork Irrigation District canal near Mount Hood,
Oreg., for the year ending Sept. 30, 1916.

Day. Oct. | Nov. | May. | June. | July. | Aug. | Sept.
56 108 112
45 109 104
37 111 98
38 109 92
43 108 90
42 112 87
43 112 86
50 115 87
54 111 82
53 108 79
65 108 78
68 108 77
76 106 73
80 109 62
79 111 58
64 109 58
74 106 58
77 100 58
76 99 58
84 104 59
91 104 59
93 107 59
86 109 58
60 112 57
94 112 56
97 112 55
105 109 56
1124 111 55
113 112 55
115 111 55
114 112 |aeee..en

NorE.—No flow Nov. 22 to igr. 30. Some water carried in May and June before recorder was started.
?lséeharge May 1 to 14, estimated, 10 second-feet; May 15 to 19, 20 second-feet; May 21 to June 10, 23 second-
eet.

Monthly discharge of East Fork Irrigation District canal near Mount Hood, Oreg., for the
year ending Sept. 30, 1916.

Discharge in second-feet. Run-off

Month, - (total in
Maximum. | Minimum.| Mean. acre-feet).

88

1
1

we
[=1=]

'y
’
>
el
tl
]
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2
1
1
3
4
6.
4
%’

N

g

Nore.—See footnote to table of daily discharge.
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WEST FORK OF HOOD RIVER NEAR DEE, OREG.

Locarion.—In SW. } sec. 1, T. 1 N., R. 9 E., about 500 feet below an old bridge, 1
-mile from mouth, and 2 miles by road west of Dee, Hood River County.

DraNAGE AREA.—Not measured.

RECORDS AVATLABLE.—August 26, 1913, to September 30, 1914; January 1, 1915, to
February 12, 1916, when station was discontinued. )

Gagge.—Vertical staff on right bank attached to stump; read by Fred Pilling.

DiscHARGE MEASUREMENTS.—Made by wading at low water. No equipment for high-
water measurement.

CHANNEL AND CONTROL.—Rocky; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year and during period
1913-1916, 5.60 feet at 7 a. m. December 22 (discharge not determined); minimum
stage recorded, 1.00 foot September 29 to October 1, 1915 (discharge, 100 second-
feet).

Ice.—Stage-discharge relation unaffected by ice.

Diverstons.—Some water is diverted for irrigation near Dee, and some from Green-
point Creek for luming logs.

Reguration.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined between 100 and 350 second-feet; not determined above 530 second-
feet. Gage read to quarter-tenths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Records good except for low water.

No discharge measurements made during 1916.

Daily gage height, in feet, of West Fork of Hood River near Dee, Oreg., for the period Oct.
1, 1915, to Feb. 12, 1916.

Day Oct. | Nov. | Dec, | Jan. | Feb. Day. Oct. | Nov. | Dec. | Jan. | Feb.
1.75 | 1.85 1.156f 2.00f 1.70
1.50 [ 1.82 1.15) 1.80| 1.65
1.55] 1.75 1.15} 3.80§ 1.60
1.52| 1.75 .20 3.501 1.60
1.50 | 2.50 1.15| 2.40| .1.55
1.45 | 2.60 .10 2.10| 3.55
1.40 | 2.50 1.10} 2.10} 5.60
1.38 | 2.30 1.22| 3.00| 4.80
1.35 | 2.20 .281 2.60| 3.00
1.35| 2.10 .48} 3.55| 2.80
1.35| 2.00 L3010 2.90
1.40 | 1.90 .40 2.40|.
1.35| 1.82 .30 | 2.00|.
1.35| 1.80 .22 2.10
1.0 1.75 22 2.00

Note.—Gage washed out Dec. 22; replaced at same location and datum on Jan. 7. Gage heights Dec.
22-25 were estimated by observer.
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Daily discharge, in second-feet, of West Fork of Hood River near Dee, Oreg., October to
December, 1915.

Day. Oct. | Nov.| Dec. Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec.
1... 100 [.ooo.ofeannns 124 | 250 ... || 20l BBOfLLLLll]aallns
2... 210 | 350 [...... 124 | 280 |...... | 22............f 18O ...l
3. 170 | 390 |...... 130 250 {...... f 23 . ... 180 ... .|......
4 130 [ 366 |...... 336 | 260 |...... f| 24.. ... 210 ...l ..ol
5 124 | 350 ...... 170 | 280 |oceceo §] 250ceiceaaaas] 336 |oeeoifeaann

124 | 315 |...... 150 j...... 530 | 26... ..ol 220 (.iiii]eannns
124 | 280 |...... 150 |...... 480 1| 27. ... ... 280 ... faan.s
124 1 268 ..., 150 |...... 430 || 28 ..ol 2200 L llllln
124 | 250 ...... 170 |...... 430 || 29, . ... 180 | |......
124 ) 250 (...... 150 390 {1 30........... 185 ... ...

NoTe.—Where no discharge is given, for period Oct. to Dec. 21, it exceeded 530 second-feet.
PACIFIC POWER & LIGHT CO.’S TAILRACE AT POWERDALE, NEAR HOOD RIVER, OREG.

Location.—In SE. % sec. 36, T. 3 N., R. 10 E., just below power house at Powerdale,
three-quarters of a mile south of Hood River, Hood River County.

RECORDS avAaILABLE.—October 1, 1913, to September 30, 1914; January 1 to Septem-
bér 30, 1916.

GagE.—Vertical staff on right bank of tailrace, installed March 16, at different datum
from that of gage used 1913 to 1914. Read by A. Rogers.

DiscHARGE MEASUREMENTS.—Made from foot bridge just below gage.

CHANNEL AND coNTROL.—Flume 11 feet wide extends a few feet below gage; below
this the canal is excavated in gravel. ‘

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.90 feet in July
and August (discharge, 90 second-feet); discharge January 15, 100 second-feet
determined from electric output of power plant). Minimum stage recorded,
0.20 foot May 6 to 25 (discharge, 3 second-feet).

1918-14 and 1916: Maximum discharge, 110 second-feet (determined from elec-
tric output February 20, 1914). Canal practically dry at times.

Ice.—Never any ice here.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to half-tenths twice a day. Daily discharge March 16 to
September 30 ascertained by applying the mean daily gage height to rating table.
Records good. Daily discharge January 1 to March 15 ascertained from daily
electric output of power plant, the relation of which to discharge has been deter-
mined by current-meter measurements. Records for this period fair.

The Pacific Power & Light Co.’s pipe line diverts water from Hood Riverat a dam in
the NE. {sec. 1, T. 2 N., R. 10 E., to a power plant in the SE. 1 sec. 36, T. 3 N,
and the tailrace discharges back into the river in the NE. 1 sec. 36, below gage on
Hood River at Powerdale and above gage at bridge. (See p. 94.)

Discharge measurements of Pacific Power & Light Co.’s tailrace at Powerdale, mear
Hood River, Oreg., during the year ending Sept. 30, 1916.

Dato. Mado by— nofS | chane. || Date. Made by— noosS | chass,

Feet. | Sec.ft. Feet. | Sec.-ft.

Jan. 6| P.V.Hodges..........|ece.u... 92 || May 20| F. F. Henshaw......... .20 a3

Mar. 16 |..... do. ... .| 1.80 84 || Aug. 1..... [ 7o PR B 0 85
May 5 | C.C. Batchelder. 1.62 71

o Estimated.
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Daily discharge, in second-feet, of Pacific Power & Light Co.’s tailrace at Powerdale,
near Hood River, Oreg., for the year ending Sept. 30, 1916.

Day. Jan. Feb. Mar. Apr. May. | June. | July. | Aug. | Sept.
15 85 86 70 50 ‘8 90 86 84
15 72 83 52 76 10 12 89 58
15 40 76 70 76 10 86 83 10
90 73 64 70 10 14 84 89
96 72 15 67 71 10 86 87 86
96 58 15 64 3 80 90 14 86
84 85 98 64 3 83 90 89 87
75 87 86 58 3 83 86 90 89
75 86 96 52 3 83 64 83 88
75 85 92 64 3 10 83 90 32
84 85 92 64 3 47 90 82 84
81 86 69 65 3 83 20 86 87
91 70 62 70 3 83 90 30 86

T 86 96 70 3 83 90 86 89
100 87 96 70 3 83 90 86 71
97 86 83 64 3 83 14 86 83
84 86 83 70 3 83 90 86 80
99 86 63 70 3 14 89 86 83
91 82 64 76 3 80 90 86 80
92 66 64 70 3 83 90 12 6
93 84 63 64 3 83 90 84 80
72 72 59 70 3 83 90 89 86
88 81 58 52 3 83 14 84 83
85 83 64 64 3 86 20 87 80
78 83 70 65 3 14 90 89 86
78 82 70 64 4 86 90 87 87
76 83 64 8 86 90 58 86
7 15 58 76 8 86 90 87 76
90 15 64 70 8 86 90 84 82
43 ... 64 42 8 86 12 6 83
53 N 261 ...... 58 . ...... 83 86 )........

Monithly discharge of Pacific Power & Light Co.'s tailrace at Powerdale, near Hood
River, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet. Run-off
Month. (total in
Maximum. | Mniimum.| Mean. | acre-feet).
January.. 100 15 ;Z g :, ;38
69.8 4,290
64.8 3,860
16.0 984
62.9 3,740
75.9 4,670
78.5 4,830
78.6 4,680
.......... 36, 100

WHITE SALMON RIVER BASIN.
WHITE SALMON RIVER AT SPL.ASH DAM NEAR TROUT LAKE, WASH.

Locarion.—In NE. § sec. 6, T. 5 N., R. 11 E., at splash dam formerly used by Wind
River Lumber Co., 2 miles south of Trout Lake, Klickitat County, 4 miles below
mouth of Trout Creek, and about 10 miles north of Husum.

DrAINAGE AREA.—Not measured.

REcorDs AvAILABLE.—June 1, 1912, to September 30, 1916.

GagE.—Vertical staffs in the pond above the dam, except June 1 to September 30,
1912, and May 23 to June 28, 1913, during which periods gage readings were made
on vertical staff on right bank just below dam. Gage read by H. G. Williams, sr.

DiscHARGE MEASUREMENTS.—Made from a cable 800 feet below the dam.

CHANNEL AND coNTROL.—For the gage above the dam the control is formed by two
sharp-crested weirs and an overflow opening; below the dam, rocks and gravel;
gsomewhat shifting.



WHITE SALMON RIVER BASIN. 103

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.42 feet at 4 p. m.
June 18 (discharge, 1,890 second-feet); minimum stage recorded, 1.45 feet at
4 p. m. October 10 (discharge, 63 second-feet).

1912-1916: Maximum stage recorded, 7.65 at 7 a. m. April 3, 1915 (discharge,
2,160 second-feet); minimum stage recorded, 1.05 feet August 1, 4, 5, and 6, 1915
(discharge, 52 second-feet).

Ice.—Stage-discharge relation unaffected by ice, but it is occasionally impossible to
read gage when it is covered with ice and snow.

Divexsions,—A considerable quantity of water is diverted for irrigation above the
station.

ReguLATION.—None.

Accuracy.—Stage-discharge relation changed August 3, when observer commenced
clearing drift from weir., Observercould notread gage January 4-22 and January 25
to February 13, onaccountof ice and snow. Fairly well defined rating curves used
October 1 to August 2 and August 6 to September 30. Discharge August 3 to 5
interpolated. Gage read to quarter-tenths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records good except
ag follows: January, poor; February, fair.

CooPERATION.—(age-height record furnished by Northwestern Electric Co.

Discharge measurements of White Salmon River at splash dam near Trout Lake, Wash.,
during the year ending Sept. 30, 1916.

Date. Made by— nooge | -, || Date. Made by— nogss. | chanie.
Feet. | Sec.-ft. Feet, | Sec.-ft.

Oct. 1| P.V,Hodges.......... 1.51 66 | June 25| C. L. Batchelder....... 6.72 | 1,210
19..... Lo 1 1.60 77 || Aug. 2| F.F.Henshaw........ 4.00 377

Daily discharge, in second-feet, of White Salmon River at splash dam near Trout Lake,
Wash., for the year ending Sept. 30, 1916.

Day. Oct. | Nov. { Dec. | Jan. | Feb. | Mar. { Apr. | May. | June. | July. | Aug. | Sept.

1,240 1,130 | 1,240 | 443 190
1,360 | 1,130 | 1,600 | 377 | 190
1,480 | 1,200 | 1,640 [ 346 | 202

1;640 1 1,320 | 1,320 | 286 202

945 |1
945 1,520 1,080 | 242| 178
1,020 1,640 | 1,060 | 228 172
1,060 | 1,840 | ‘945 | 228] 178
1,160 1,680 | 875 | 214| 166
1,240 | 1,400 ] 875 | 24| 161
1,200 1,240 | 810! 202| 161
1,160 {1,160 | 780 202| 156
pwo|nico| 7o) 214 1
1,020 1,200] 70| 202 1
1,020 | 1,200| 660 202| 156
1,100 1,280 | 600| 202| 161
1,200 | 1,280 | 572| 190| 161
1,280 | 1,200 | 518| 202| 156
1240 | 1,130| 492 202 156
1,130 | 1,100 | 467 202| 156
1,100 ... 492| 1901.......

NoTE.—Mean discharge estimated as 250 second-feet Jan. 4-10; 200 second-feet, Jan. 11-22; 300 second-
feet, Jan. 25-31; 250 second-feet, Feb. 1-9; 500 second-feet, Feb. 10-13,
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Monthly discharge of White Salmon River at splash dam near Trout Lake, Wash., for
the year ending Sept. 30, 1916.

Month,

Discharge in second-feet.

Maximum.

Minimum. | Mean.

Run-off
(total in
acre-feet).

WHITE SALMON RIVER AT HUSUM, WASH.

Location.—In SE. § sec. 25, T. 4 N., R. 10 E., 1,000 feet above falls and power house
at Husum, Klickitat County, and three-quarters of a mile above Rattlesnake
Creek.

DRAINAGE AREA.—300 square miles.

RECORDS AVAILABLE.—September 23, 1909, to September 30, 1916.

Gage.—Vertical staff on left bank; read by John Wassell.
corder used October, 1912, to February, 1915.

DiscHARGE MEASUREMENTS.—Made {rom cable 100 feet below gage.
CHANNEL AND CONTROL.—Gravel and lava boulders; practicaily permanent.
is crest of falls which is sometimes obstructed by logs, causing backwater.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.6 feet June 18
(discharge, 3,200 second-feet); minimum stage recorded, 2.70 feet October 1 and

22 (discharge, 450 second-feet).

RecuLrAaTION.—None.

Fuller water-stage re-

Control

1909-1916: Maximum stage recorded, 7.65 feet at 7 a. m. November 24, 1909
(discharge, 4,340 second-feet); minimum stage recorded, 2.66 feet at 2 p. m.
September 30, 1915 (discharge, 432 second-feet).

Ice.—Stage-discharge relation practically unaffected by ice.

Drversions.—Several ditches divert water for irrigation in Trout Lake Valley.

10 miles upstream; no logging on stream at present.

Accuracy.—Stage-discharge relation practically permanent.

Flow formerly affected at times by operation of splash dam

R. ting curve well de-

fined. Gage read to hundredths once daily. Daily discharge ascertained by

applying daily gage height to rating rable.

Records good.

Discharge measurements of White Salmon River at Husum, Wash., during the year
ending Sept. 30, 1916.

Date. Made by— hgia S clglrsge. Date. Made by— heig e chglrsg-e
Feet. | Sec.ft. Fezt Sec.-ft.

Oct. 19 V. Hodges.......... 2.72 455 || May C.L. Batchelder ....... 2,520
Jan. 24 Ba.tchelder ....... 4.00 1,150 || June 25 ...................... 5 42 2,110
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Daily discharge, in second-feet, of White Salmon River at Husum, Wash., for the year

ending Sept. 30, 1916.
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495| 18| 585| 720| 675]1,020 | 2180 | 2,100 | 1,940 | 2,620
495 | »518| 585 | 70| 6751,020 | 1,860 | 2,2.0 | 2,020 | 2,800
495 | 518| 639| 70| 675|1,020 | 1,780 | 2,440 | 2,180 | 2,440
495 | 495| 675| 720| 675 970 | 1,780 | 2,620 | 2,260 | 2,260
495 | 518| e75| 675| e75| 970 1,780 | 2,440 | 2,180 | 2,020
495| 18| 70| 675| 675 970 [ 1,780 | 2,260 | 2,180 | 2,020
495 518| 720 720 | 1,330 | 1,780 | 2,100 | 2,260 | 2,100
472| 518| 970 | 630 | 970 | 1,330 | 1,860 | 2,020 | 2,260 | 1,940
472 | 518| " 870| 630 |1,260 | 1,470 | 1,860 | 1,940 | 2,100 | 1,940
472| 518| 70| 630 1,470 | 1,540 | 1,940 | 1,860 | 2,100 | 1,940
472 495| 720| 585 (1,330 1,620 | 1,860 | 1,780 | 2,100 | 1,940
495 | 472 720 585 (1,330 | 1,620 [ 1,860 | 1,780 | 2,180 | 2,020
495 | 472 675| 585 (1,260 | 1,540 [ 1,860 | 1,750 | 2,260 | 2,100
472 | 450 675 585 1,260 | 1,470 | 1,860 | 1,700 | 2,260 | 1,860
472| 495| 630| 585|1,330 (1,400 | 1,860 | 1,780 | 2,440 | 1,860
585 | 630 | 585 (1,470 | 1,400 | 1,860 | 1,780 | 2,620 | 1,860

450 | 675| 630| 585 1,330 1,470 [ 1,780 | 1,860 | 3,200 | 1,860
450 | 870| 585| 58501,330 | 1,470 | 1,700 | 1,940 | 2,900 | 1,780
450 | 820| 630 630|1,330| 2,180 [ 1,700 | 2,020 | 2,440 | 1,780
450 | 720 1,940 630 1,200]2 1,780 | 2,020 | 2,100 | 1,780
675 | 2,180 | 675 [ 1,140 | 2,180 | 1,620 | 1,940 | 2,100 | 1,700

495| 870 |2/020] 970 | 1,140 | 1,940 | 1,620 | 1,860 | 2,100 | 1,620
518 | 770 |1.330 ] 1,080 | 1,080 | 1,780 | 1,700 | 1,780 | 2,100 | 1,620
495 | 675 | 1,330 | '970 | 1,080 | 1,940 | 1,780 | 1,780 | 2,100 | 1,540
495 | 675 (1,080 | 870 {1,080 | 2,440 | 1,780 | 1,780 | 2,260 | 1,470
495 | 675| ‘970 | 820 | 1,020 | 2,350 | 1,860 | 1,940 | 2,180 | 1,470
472| 675| 970 770 (1,020 | 2,260 | 1,940 | 2,100 | 2,100 | 1,400
450 | 675| 870 770|1,020|1,940 | 1,940 | 2,700 | 2,020 | 1,330
42| s85| 70| 7200 7860 | 1,940 | 1,940 | 1,940 | 1,330
518{....... 770 | 675 ...l ;780 ..o 1,040 .0 1,300
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‘Monthly discharge of White Salmon River at Husum, Wash., for the year ending Sept.

380, 1916.
i i -feet.
Discharge in second-feet Run-oft
Month. (totalin
Maximum. | Minimum. | Mean. | 3ere-feet).

[0 T P 518 450 479 29, 500
November. ... 870 450 602 35, 800
December. . ... ..o 2,180 585 902 55,500
L2 L 1,080 585 706 43, 400
February . ..coooemeiti it 1,470 675 1,070 61,600
March. it iiieaaan. 2,440 970 1,600 98, 400
April .. e 2,180 1,620 1,820 108, 000
A 2,620 1,700 1,990 122,000
JUNG. L.ttt eaeeans 5 1,940 2 133, 000
July . oo 2, 800 1,300 1,860 114,000
August... . ...l 1,330 1,080 1,150 70, 700
BOPLOmMbOT. . .. et 1,020 870 9 , 200
The YeaT. .ottt e e e caeaaeaas 3,200 450 1,280 927, 000

WHITE SALMON RIVER NEAR UNDERWOOD, WASH.

LocarioNn.—In NW. } sec. 14, T. 3 N., R. 10 E., Klickitat County, about 200 yards
below Northwestern Electric Co.’s power plant, 23 miles north of Underwood.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 11, 1915, to September 30, 1916; also October 18, 1912,

to February 26, 1913, at Condit dam about a mile above.
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Gace.—Friez water-stage recorder on left bank since January 30, 1916; Fuller regorder
prior to that date; inspected by D. J. Shore, foreman of power plant, and by
other employees.

DiscHARGE MEASUREMENTs.—Made from cable at gage; measuring conditions good.

CHANNEL AND coNTROL.—Rock and gravel; practically permanent.

ExXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder, 5.0 feet about
3 a. m. March 21, 1916 (discharge, 4,100 second-feet). Minimum discharge not
determined; occurs when power plant is shut down.

Ice.—Stage-discharge relation not affected.

Drversions.—Several ditches divert water for irrigation in Trout Lake Valley.

RecuraTion.—At low and medium stages practically all the water is used through
the wheels of the power plant. The pond above the-dam covers about 83 acres
and is drawn down 6 or 8 feet at times.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well de-
fined between 600 and 3,000 second-feet; fairly well defined between 300 and
600 second-feet. Operation of water-stage recorder unsatisfactory. Gage-height
record used for only a few days prior to installation of Friez recorder in January,
1916, and there are many gaps in record thereafter. Daily discharge ascertained
by use of discharge integrator, or by averaging discharge for 2-hour intervals.
Discharge for periods for which gage-height record is missing or is impossible of
interpretation has been determined from record of electrical output of power
plant. The curve of relation of output to discharge is fairly well defined. Rec-
ords good except for estimated periods. (See footnote to table of daily discharge.)

Discharge measurements ¢f White Salmon River near Underwood, Wash., during the years
ending Sept. 80, 1915 and 1916.

Gage Dis- Gage | Dis-
Date. Made by—- height. | charge. | D3t Made by— height. | charge.

1914, Feet.
Dec. 9| C.G. Paulsen.......... 1.01

1915.
Jan, 15
Feb. 5
June 6
July 25
Sept. 18
Oct. 2

‘

Daily discharge, in second-feet, of White Salmon River near Underwood, Wash., for the
years ending Sept. 80, 1915 and 1916.

Day. Aug. | Sept. Day. Aug. | Sept. Day. Aug. | Sept.
610 a 595
380 e 558

a 550 a 590
a 600 a 590
e 570 a 575
565 410
570 550

e 630 600
a 355 . 590
a575 || 30. 580
I 3l...ieeoiai..] @580 |L.......

o Computed from electric output of power plant.
b Estimated.
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Daily discharge, in second-feet, of White Salmon River near Underwood, Wash., for the
years ending Sept. 30, 1915 and 1916—Continued.

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1915-16.
2,400 | 2,310 |....... 2,150 | 1,380 { 1,050
2,400 | 2,400 |--..... 2,570 | 1,310 | 1,030
2,490 | 2,580 |....... 2,800 | 1,280 { 1,120
2,490 | 2,870 |....... 2,500 161,300 | 1,120
2,400 | 2,870 |...... .| 2,280 01,320 | 1,100
2,310 | 2,870 |....... 2,120 | 1,350 | 1,070
2,310 | 2,770 |..-.... 2,150 | 1,400 | 1,050
2,310 | 2,580 [....... 2,130 {1,300 | 1,050
....... 1400 |.-.....{ 2,130 | 1,300 [ 1,070
....... 2,310 |...-...| 2,100 | 1,360 | 1,060
B O 1 1,050
120 1 1,040
13 1,030
Mool 1,020
15 e eaanns 1,010
16 e 1,040
17, e 1,040
18 i, 1,030
19 .. 1,010
20.. i 200 980
) B 2,220 | 1,990
22 i 2,130 990
b2 P 2,100 990
b S 2, 040
2. . 2,040
26, 2,220
27 .. 2,310
28 ..l 2,310
29 .. 2,310
30 s 2,310 |.
23 RN B 3 £ DA PORPU OF BRI I8 | 1 DR

e Computed from electric output of power plant.

NoreE.—Mean discharge estimated as follows:

. 1916,
ﬁpr. 9-14
ay 13-16 and 27-31.

Monthly discharge of White Salmon River mear Underwood, Wash., for the years ending
Sept. 30, 1915 and 1916. .

Discharge in second-feet. Run-oft

Month, (total in
Maximum.| Minimum. | Mean, | 2cre-feet).

August 11-81.. oo i 675 500 593 24,700
September. .. ... .o 638 354 563 33,500

The Perioq. .o cuvn e e e iieeeeieaeaaaaaaenaeaaeeiamaaaaecans]iaaneececaaa]eaaananaas 58,200

1,070, 000

o Estimated from record at Husum,
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SANDY RIVER BASIN.
SANDY RIVER NEAR MARMOT, OREG.

LocaTion.—In sec. 24, T. 2 S,, R. 5 E., at Van der Hoof ranch, about 1} miles above
Marmot, Clackamas County, 2 miles by river above Sandy River dam of Portland
Railway, Light & Power Co., and 5 miles below mouth of Salmon River.

DRAINAGE AREA.—267 square miles measured on topographic and Forest Service maps.

RECORDS AVAILABLE.—August 15, 1911, to December 21, 1915; station discontinued.

GaGE.—Friez water-stage recorder on right bank, referred to a vertical staff on the
stilling well. Observer, O. G. Olsen.

DiscHARGE MEASUREMENTS.—Made from a cable about a mile below gage, just within
the backwater of the dam,

CHANNEL AND CONTROL.—Rocks and gravel; may shift slightly.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
10.5 feet about 11 p. m., December 21 (discharge, estimated from extension of
rating curve, 18,500 second-feet); gage washed out at this time; stage may have
gone somewhat higher during night. Minimum stage from water-stage recorder,
1.00 foot October 11 and 12 (discharge, 300 second-feet).

1911-1915: Maximum stage recorded December 21, 1915; minimum stage re-
corded, 0.95 foot September 29 and 30, 1915 (discharge, 285 second-feet).

Ice.—Stage-discharge relation practically unaffected.

Diversions.—None.

Recurarion.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of recorder satisfactory until it was washed outabout11 p. m.,
December 21. Daily discharge ascertained by applying to the rating table mean
daily gage heights determined by inspecting the gage-height graph, or, for days of
considerable fluctuation, by averaging results obtained by applying to the table the
the gage heights for 2-hour intervals. Results excellent.

The following discharge measurement was made by Batchelder and Hodges:
November 23, 1915: Gage height, 6.40 feet; discharge, 7,020 second-feet.

Daily discharge in second-feet, of Sandy River near Marmot, Oreg., for the pemod Oct. 1
to Dec. 21, 1915.

Day Oct’ | Nov. | Dec Day Oct. | Nov. | Dec Day Oct. | Nov. | Dec
374 | 1230
6 975
550 940
414 850
370 820
346 790
330 700
324 675
324 675
327 675

Monthly discharge of Sandy River near Marmot, Oreg., for the period Oct. 1 to Dec. 21,
1915.

[Drainage area, 267 square miles.}

Discharge in second-feet. Run-off

Month. - - (totalin

Maximum, | Minimum. | Mean. | acre-feet).
L 70 ¢ 1,010 303 510 31,400
November. . R 8 020 675 2, 800 167,000
December 1-21. 8,220 1,080 2,330 97,000
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SANDY RIVER AT DAM NEAR MARMOT, OREG.

Locaron.—In NE, § sec. 13, T. 2 8., R. 5 E,, at diversion dam for Bull Run plant
of Portland Railway, Light & Power Co., about a mile southwest of Marmot,
Clackamag County, and 9 miles east of Bull Run. .

DRrAINAGE AREA.—267 square miles.

RECORDS AVAILABLE.—December 22, 1915, to September 30, 1916.

Gaae.—Vertical staff on right abutment of dam near head gates of canal; read by O. G.
Olsen.

DiscHARGE MEASUREMENTS.—Made from cable near upper end of backwater of dam;
discharge of Sandy River canal deducted.

ConTrOL.—Broad-crested spillway, 358 feet long; elevation somewhat uneven. A
low section was raised by flashboards on September 26. Lowest point of spillway
at gage height 31.0 feet or 731 feet above sea level.

EXTREMES oF DISCHARGE.—Maximum stage 38.4 feet during night of December 21-22;
determined from high-water marks the next morning (discharge, estimated from
extension of rating curve, 19,900 second-feet); minimum stage recorded, 31.12
feet September 29 (discharge, 13 second-feet).

IcE.—A little ice occasionally forms on the crest during the very coldest weather.

Diversions.—Sandy River canal of Portland Railway, Light & Power Co. takes
out at dam. Itsflow isincluded with that of river to give total run-off. (Seep.112:)

ReauLaTion.—The storage back of dam serves to lessen amount of diurnal fluctua-
tion caused by melting glaciers but has no effect for period of a day or over.

Accuracy.—Stage-discharge relation changed September 26, when flashboards were
placed in a low point in crest of dam. Two fairly well defined rating curves used,
based on comparison of gage heights at dam and at old station above pond during
period November 1 to December 19, 1915. Daily discharge ascertained by apply-
ing to the rating table the daily gage readings. Records good.

The following discharge measurement was made by C. L. Batchelder:
August 31, 1916: Gage height, 31.62 feet; discharge, 140 second-feet.

Daily discharge, in second-feet, of Sandy River at dam near Marmot, Oreg., for the year
ending Sept. 30, 1916.

Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
1,200 | 664 | 1,150 | 1,980 | 2,180 | 1,700 | 1,790 | 558 140
1,040 | 1,040 | 1,060 | 2,180 | 2,500 | 1,790 | 3,320 | 547 140
0 | 1,810 { 1,150 | 1,980 | 2,840 | 1,880 | 3,960 [ 536 186
848 | 1,260 | 1,040 | 1,790 | 2,960 | 1,980 | 3,080 536 190
784 1 1,120 1,700 | 3,080 | 1,880 | 2,280 { 481 182
736 | 2,610 | 1,120 | 1,520 | 3,080 | 1,790 | 1,790 470 165
692 [ 7,500 | 1,280 { 1,790 | 2,500 | 1, 1,790 | 452 151
692 | 5,150 { 2,390 | 1,980 | 2,280 | 1,980 | 1,630 | 752 193
664 | 3 3,700 | 2,080 | 2,180 | 1,790 | 1,410 | 636 310
664 | 5,150 | 3,960 | 2,280 | 2,080 | 1,700 [ 1,280 | 514
452 | 5,150 | 3,960 | 2,840 | 1,880 | 1,700 | 1,280 | 461 338
416 [ 3,200 | 3,830 | 2,180 | 1,980 | 1,700 | 1,310 | 470 536
380 | 2,610 [ 3,200 | 1,880 | 1,880 | 1,750 [ 1,280 | 470 514
366 | 3,440 | 2,390 | 2,180 | 1,880 | 1, 1,140 | 461 461
352 | 3,960 | 1,080 | 2,180 | 1,880 | 1,880 | 1,110 | 380 215
34514,220 1 1,830 | 1 1,880 | 2,080 | 1,360 310 196
350 | 3,960 | 1,980 | 2,080 | 2,080 [ 2,180 [ 1,520 | 304 186
3,570 | 2,080 | 2,080 | 2,080 | 2,180 | 1,360 | 317 182
380 | 2, 2,500 | 1,700 | 2,180 | 2,180 | 1,170 286 120
2,610 | 4,220 | 1,880 | 1,980 | 2; 1,040 | 256 137
470 | 2, 3,700 | 2,720 | 2,080 | 2,080 | 944 | 200 151
580 | 2,080 [ 3,830 | 2,280 | 2,080 | 1,790 | 848 | 134 56
1,330 | 1,790 | 2,720 | 1,880 [ 1,980 | 1,700 816 144 32
1,330 | 1,610 | 2/280 | 1,880 | 1,880 | 1,610 | 832 | 158 24
9! 1,560 | 5,900 | 2,080 | 2,390 | 1,660 736 179 20
720 | 1,440 | 6,700 | 2,280 | 2,080 | 1,980 | 636 | 175 31
608 | 1,380 | 4,220 | 2,720 | 1,980 | 1,790 | 536 | 172 18
536 | 1,250 | 3,080 | 2,390 | 1,880 | 1,660 | 470 179 14
481 { 1,280 | 2,500 | 2,280 | 1,080 | 1,540 | 434 [ 165 13
470 |... ... 2,180 | 2,180 | 2,080 | 1,660 | 558 | 162 13
470 |o....oo 1,980 |....... 1,790 ... 366 | 151 |.......

NotE.—Daily discharge estimated on account of ice Jan, 17 to 21. ‘
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Monithly discharge of Sandy River at dam near Marmot, Orey., for the year ending Sept.

30, 1916.
Discharge in second-feet. Run-off

Month. (total in

Maximum. | Minimum. | Mean. acre-feet).
12,400 1,200 3,280 65,100
: 345 643 39,500
664 2,780 160,000
880 2,740 168,000
1,520 2,100 125,000
1,790 2,180 134,000
1,540 1,850 110, 000
434 1,370 84,200
134 355 21,800
13 173 10,300
........... eennens 918,000

Combined daily discharge, in second-feet, of Sandy River and canal at dam near Marmot,
Oreg., for the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,820 | 1,870 797 565
1,940 | 3,390 786 567
2,060 | 3,970 775 613
2,160 | 3,090 T4 593
2,060 | 2,320 | 717 541
1,970 | 1,860 706 524
2,060 | 1,820 683 510
2,160 | 1,680 | 991 552
1,950 | 1,560 874 671
1,880 | 1,330 | 766 650
1,880 | 1,330 | 731 490
1,880 | 1,370 712 537
1,970 | 1,400 | 706 515
2,060 | 1,260 697 462
2,060 | 1,280 | 690 394
2,260 | 1,490 | 664 483
2,360 | 1,640 | 658
2,360 | 1,480 | 671 498
2,360 | 1,290 640 486
2,260 | 1,160 | 610 40
Tow |0 | 20| 4
1 1,1
1,850 | 1,100 | 560 | 417
1,790 | 1,100 574 404
1,840 978 595 413
2,160 922 591 424
1,970 892 588 416
1,840 | 826 | 595 405
1,720 790 581 413
1,740 | 8361 578 411
....... 875 570 |.......
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Combined monthly discharge of Sandy River and Sandy River canal at dam near Marmot,
Oreg., for the year ending Sept. 30, 1916.

[Drainage area, 267 square miles.)

Discharge in second-feet. Run-off.
Month. Per Depthin Total §
. B inches on otal in
Maximuom, | Minimum. | Mean. sgﬁlzr drainage | acre-feet.
. area.

October..... 1,010 303 510 .91 2.20 31,400
November. . 8,020 675 2,800 10.5 11.71 167,000
December. ... 12, 500 1,070 2,680 10.0 11.53 165,000
January 1,630 634 920 3.45 3.98 , 600
February 7,690 897 2,930 1.0 11.86 169, 000
March.. 6,710 1,080 2,850 10.7 12.34 175,000
April. 2,910 1,790 2,200 8.24 9.19 131,000
ay. 3,110 1,910 2,270 8. 50 9.80 140, 000
June. 2,360 1,720 2,020 7.57 8.45 120,000
July. .. . 3,970 790 1,520 5.69 6.56 > 500
August.. ... ..iiiiiiiiiiiiiiin. 991 550 678 2.54 2.93 41,700
September. ... ... ..ol 671 394 493 1.85 2.06 29,300
The year......ccceevuaeann.. 12, 500 303 1,820 6.82 92.61 1,320,000

yelglt?TE.—Records of Sandy River near Marmot were used for Oct. 1 to Dec. 21, in order to complete the
LOST CREEE NEAR BRIGHTWOOD, OREG.

Locarion.—In NE. % sec. 25, T. 2 8., R. 7 E., about 100 yards above mouth, 1 mile
southeast of Truman’s ranch, and 8 miles east of Brightwood, Clackamas County.

DRAINAGE AREA.—11.2 square miles (measured on topographic map).

RECORDS AVATLABLE.—September 17, 1913, to September 30, 1916.

GAGE.—Stevens continuous water-stage recorder referred to a vertical staff on left
bank. Gage reader, Carl Raithel.

DiScHARGE MEASUREMENTs. —Made from foot log or by wading.

CHANNEL AND cONTROL.—Gravel and boulders; may shift in floods.

EXTREMES oF DISCHARGE.—Maximum stage during year, from water-stage recorder,
3.75 feet at 1 a. m. December 22 (discharge, 1,330 second-feet); minimum stage
from water-stage recorder, 0.40 foot October 1 (discharge, 15 second-feet).

1913-1916: Maximum stage was that recorded during 1916; minimum stage
recorded, 0.38 foot September 25, 1915 (discharge, 15 second-feet).

Ice.—Stage-discharge relation unaffected by ice.

Drversrons.—None.

REGULATION.—None. ,

Accuracy.—Stage-discharge relation changed during flood of December 21 and 22.
Rating curves well defined between 15 and 150 second-feet were used October 1
to December 21, and December 22 to September 30. Operation of water-stage

_recorder satisfactory throughout year, Daily discharge ascertained by applying
‘to the rating table mean daily gage height determiried by inspecting gage-height
graph. Records excellent except for extremely high water.

Discharge measurements of Lost Creek mear Brightwood, Oreg., during the year ending
Sept. 30, 1916.

[Made by C. L. Batchelder.}

G Dis- Gage Dis-
Date. height, | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
S O A 1.50 129 Sept. 1o, 0.57 |- 26.3
July 25......o il .91 42.3 ST SR RS .59 28.2
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Daily discharge, in second-feet, of Lost Creek mear Brightwood, Oreg., for the year ending
‘ Sept. 80, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
16 84 131 47 41 49 116 118 93 116 37 27
29 70 116 44 126 45 126 148 105 175 36 29
25 66 131 42 79 46 126 165 126 208 36 33
20 57 133 40 61 41 120 165 132 150 36 30
18 56 238 39 51 40 103 162 107 122 34 29
17 53 218 38 175 40 103 162 110 102 34 28
17 47 188 36 362 40 112 124 124 96 34 27
17 46 179 35 208 96 124 110 134 91 58 29
16 43 190 34 184 160 124 98 126 82 41 36
17 43 145 34 296 193 142 88 a5 74 37 36
17 43 122 33 193 170 160 83 96 76 35 32
17 39 106 33 126 160 124 90 103 kikd 35 32
25 37 93 34 130 134 114 91 118 73 34 30
36 37 80 32 244 98 134 90 130 64 34 30
29 154 69 30 282 85 136 90 144 64 33 29
26 271 63 30 300 82 124 98 152 74 33 28
24 388 61 20 220 88 130 110 148 80 34 28

22 280 495 28 116 214 144 118 88 56 31 27
22 284 630 43 103 190 126 114 49 30 27
31 434 196 110 90 126 107 102 100 47 30 27
39 224 128 83 100 108 103 44 30 27
64 452 116 58 76 385 128 150 102 43 29 27
58 265 93 46 69 435 138 134 124 41 29 28
54 168 79 40 61 232 152 116 110 41 29 28
46 152 82 37 56 160 132 110 40 29 27
39 234 63 35 52 126 118 105 88 38 27
38 173 55 34 fe...... 110 106 103 39 28 26
72 |ceeene. 50 34 )....... 107 §....... 9 i....... 39 27 |eeeenne

Monthly discharge of Lost Creek mear Brightwood, Oreg., for the year ending Sept. 30,
1916.

[Drainage area, 11.2 square miles.}

Discharge in second-feet. Run-off.
Month. por | Depthin
Maximum. | Minimum. | Mean. squaére incdr 13883 E'I‘:otta”l eiell}
- area.

72 16 29.8 2.66 3.07 1,830
505 37 181 16.2 18.07 10,800
630 50 143 12.8 14.76 8,790
110 28 40.2 3.59 4.14 2,470
362 41 146 13.0 14.02 8,400
435 40 137 12.2 14.07 8,420
160 103 124 11.1 38 7,380
165 83 115 10.3 11.87 7,070
152 83 113 10.1 11.27 6.720
208 38 7.2 6.90 7.96 4,750

58 27 33.6 3.00 3.46 2,070

36 26 28.9 2.58 2.88 1,720
630 16 96.9 8.65 117.95 70,400

SANDY RIVER CANAL NEAR MARMOT, OREG.

Location.—In NE. { sec. 13, T. 2 8., R. 5 E., about 500 feet below head gate, 1 mile
southwest of Marmot, and 9 miles east of Bull Run, Clackamas County.

REcorDs AvarLaBLE.—December 22, 1915, to September 30, 1916.

Gage.—Vertical staff in stilling well; datum even with bottom of canal. Gurley
simplex gage used beginning July 24, 1916.

DiscHARGE MEASUREMENTS.—Made from a footbridge near gage or by wading.
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CHANNEL AND coNTROL.—(Concrete-lined canal 13 feet wide on bottom, side slopes
1 to 1; control is at intake of first tunnel about 200 yards below gage, where there
is a drop in grade.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
3.97 feet September 2 and 3 (discharge, 427 second-feet); minimum stage, 0.10
foot September 11 to 15 (discharge, 1 second-foot—Ileakage through gates).

Ice.—Stage-discharge relation never affected by ice.

Accuracy.—Stage-discharge relation permanent; rating curve well defined; gage
read to half-tenths twice daily. Operation of recorder satisfactory. Daily dis-
charge ascertained by applying to the rating table the mean daily gage height,
which was obtained after July 24 by inspecting the recorder graphs. Records
excellent.

Sandy River canal diverts water from Sandy River in the NE, {sec. 13, T 2

8., R. 5 E., into reservoir near Bull Run post office, from which it is drawn for the

Bull Run hydroelectric plant of the Portland Railway, Light & Power Co. The

tailrace of the power plant discharges into Bull Run River in the NE. £ sec. 6, T. 2,

S.,,R.5 E.

Discharge measurements of Sandy River canal near Marmot, Oreg., during the years 1914

and 1916.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1914. Feet Sec.ft. 1916, Feet. | Sec.ft.
Jan. 28| R.R.Rangdell.........| 2.50 194 | July 24| C. L. Batchelder ....... 0.45 8.0
Aug. 28 | Deanand Ewingea.....| 3.10 280 24 |..... A0+ cvverescenesaesf 119 46.8

29 | Prank Ewing.......... 3.25 201 24 . 1.90 119

Aug. 31 |..... covsneeses| 3.95 425

Oct. 16 | F. F Henshaw ........ 3.52| 351

a Employee of Portland Railway Light & Power Co.

Daily discharge, in second-feet, of Sandy River canal near Marmot, Oreg., for the year ending
Sept. 30, 1916,

Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

116 78 239 425

g
3
&
BEREY WEEER
g
8
g
8

297 64 16 28 122 180 356 416 400
292 1....... 34 2 122 78 278 416 398
292 |....... 68 ....... 122 f....... 239 4‘9 .......

99665°—wsp 444—19——8
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Monthly discharge of Sandy River canal near Marmot, Oreg., for the year ending Sept. 30,
1916.

Discharge in second-feet.

Month. (total in
Maximum, | Minimum. | Mean.

})ecember 22-31...... T 128 56 104 2

BULL RUN RIVER NEAR BULL RUN, OREG.

Locarion.—Insec. 25, T. 18., R. 5 E., 1} miles above intake of Portland water-supply
pipe line, and 5 miles east of Bull Run, Clackamas County.

DRAINAGE AREA.—102 square miles.

RECORDS AVAILABLE.—August 20, 1907, to September 30, 1916; also readings on a
gage maintained by city water department, January 5, 1895, to November 13, 1906.

Gace.—Friez water-stage recorder referred to vertical staff on left bank. Datum
raised 2 feet July 26, 1916. Prior to July 28, 1909, an inclinked staff at headworks
1} miles below present gage. Gage readers, gatemen at headworks.

DISCHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND coNTROL.—Rocks and gravel; shifting in extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.5 feet (referred
to old datum) from high-water mark, about 10 p. m. December 21 (discharge,
13,800 second-feet). Minimum stage from water-stage recorder, 2.70 feet October
9 (discharge, 112 second-feet).

1895-1916: Maximum stage recorded, 10.6 feet on gage at headworks, Novem-
ber 13, 1906 (discharge, 15,400 second-feet); minimum stage recorded, 2.54 feet
August 29 to September 4, 1914 (discharge, 72 second-feet) and 2.60 feet Septem-
ber 34, 1910 (discharge, 72 second-feet).

Ice.—Stage-discharge relation unaffected by ice.

Diversions.—None above station. The two water-supply plpes divert practically
all the low-water flow 11 miles below the station.

ReguLaTioN.—None.

Accuracy.—Stage-discharge relation changed during flood of December 21-22. Rat-
ing curves for water-stage recorder well defined between 100 and 4,000 second-
feet and applicable October 1 to December 20 and December 21 to September 30,
respectively. Operation of water-stage recorder unsatisfactory at times and
record from staff gage at headworksused Staff gage read twice daily. Gage-height
records October 1 to 3 affected by backwater from flash boards on diversion dam;
correction obtained by comparison of records with those of water-stage recorder;
rating curves fairly well defined. For period for which water-stage recorder was
used, daily discharge ascertained by applying to the rating table mean daily gage
height determined by inspecting gage-height graph, or, for days of considerable
fluctuation, by averaging the bihourly discharge. Forthestaffgage, daily discharge
ascertained by applying mean daily gage height to rating table. Records excel-
Ient except for discharge above 4,000 second-feet and discharge for October, for
which they are only fair.
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Dischurge measurements of Bull Run River near Bull Run, Oreg., during the year ending
Sept. 80, 1916.

Date. Made by— %S | chacr || Date. Made by— nos. | chacse.

Feet. | Sec-ft. Feet. | Sec.-ft.

Jan. 23| J.C.Kuhnsa..........| 4.96 1,340 || July 26 | C. L. Batchelder....... b1l.41 324

F 3 D L P 4.76 1,230 || Aug.15 |..... d0ueeeeirnannnnana] 1,05 194

Mar. 22 | Hodgesand Batchelder.| 5.98 2,510 31 .....00icciecanaanan. . .87 134
Apr. 27 | C. L. Batchelder....... 5.18 1,540

e Assistant forest ranger.

b Datum of gage raised 2.00 feet on this date.

Daily discharge, in second-feet, of Bull Run River near Bull Run, Oreg., for the year'
ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June.| July. | Aug. | Sept.
1,020 | 1,220 900 980 250 134
060 (1,390 | 8792480 | 235| 145
1,060 | 1,480 | 908 | 2,420 | 224| 225
1,020 | 1,480 | 956 | 1,480 | 214| 218
916 | 1,440 851 | 1,100 207 187 °
851 | 1,630 830 872 207 169
893 | 1,260 851 739 201 160
972 | 1,390 879 666 300 210
964 | 1,340 830 600 288 296
260 | 1,220 718 542 242 276
680 | 1,060 684 498 24 221
220 948 718 47 214 194
020 886 774 445 210 175
260 858 830 410 204 163
340 879 893 396 191 157
140 956 956 521 191 145
180 | 1,020 948 795 204 142
140 | 1,100 916 690 228 142
020 { 1,020 964 570 201 140
300 924 | 1,100 504 191 137
740 | 1,060 980 445 185 134
390 | 1,220 830 410 176 134
140 { 1,100 858 386 169 132
100 ] 1,100 774 359 163 132
,140 [ 1,060 802 337 157 132
1,180) 908 | 886| 320{ 145 132
1,630 865 795 34 145 129
1,530 865 700 206 146 132
1,390 916 619 288 145 132
1,220 {1,100 | 602 272| 1a2| 134
veccaes| 940 |oeeei.l 2651 137 feee.e-n

NotE.—D! aﬂquischarge ascertained from readings on staff

17-22, Nov. 23-27, Dec. 26-31, Jan. 2-7, 13-14, 16-21, Jan. 30 to

%@ge at headworks asfollows: Oct.1-8,10-15,
'eb. 1, Feb. 6-11, Feb. 27 to Mar. 4.
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Monthly discharge of Bull Run River near Bull Run, Oreg., for the year ending Sept. 30,

1916.
[Drainage area, 102 square miles.]
Discharge in second-feet. Run-off.
|
Month. | Per Depth in Totalin
Maximum.| Minimum.| Mean, square lgfahifligg ac?etieet.
area.

1,420 112 419 4.11 4, gg 25, 800

7,920 435 1,970 | 19.3 21. 117, 000

8,830 515 1,520 14.9 17.18 93,500

1,300 158 397 3.89 4.48 24, 400

4,620 335 1,660 16.3 17.58 95,500

5,670 460 1, 17.6 20.29 111, 000

1,740 851 1,190 11.7 13.05 70, 800

1,630 858 1,120 11.0 12.68 68,900

1,100 602 1 8.25 9.20 50,000

2,480 265 674 6. 61 7.62 41,400

300 137 198 1.94 2.24 12, 200

296 129 185 1.62 1.81 9,820

The year...coeeeececanaan- i 8,830 112 992 9.73 132.40 720,000

LITTLE SANDY RIVER NEAR MARMOT, OREG.

LocatioNn.—In SW. % sec. 6, T. 2 8., R. 6 E., at trail bridge at Little Sandy ranger
station, 11 miles north of Marmot, Clackamas County.

DRAINAGE AREA.—17.2 square miles (measured on topographic map).

RECORDS AVAILABLE.—August 14, 1913, to September 30, 1916.

Gacr.—Stevens water-stage recorder referred to vertical staff on left bank just below
bridge. Gage reader, Carl Aschoff.

DisCHARGE MEASUREMENTS.—Made from trail bridge or by wading.

CHANNEL AND cONTROL.—Gravel and boulders; may shift somewhat.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
4.55 feet at 4. p. m. November 17 (discharge, 1,510 second-feet); minimum stage
from water-stage recorder, 0.40 foot August 31 and September 1 (discharge, 19
second-feet). .

1913-1916: Maximum stage recorded during 1916. Minimum stage recorded,
0.21 foot August 28, 1914 (discharge, 12 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Drversions.—None above station.

REecuraTION.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve revised
slightly below 36 second-feet. Curve well defined between 15 and 600 second-
feet. Operation of water-stage recorder unsatisfactory October 1 to November 13
and February 29 to March 8. Daily discharge ascertained by applying to the
rating table the mean daily gage height determined by inspecting gage-height
graph. Records excellent for periods during which water-stage recorder was
operating; fair for periods for which discharge was estimated.
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Discharge measurements of Little Sandy River near Marmot, Oreg., during the year end-

ing Sept. 30, 1916.

Date. Made by— h(giﬁ. chg;’lsg.e.

Feet. Sec.-ft.

Nov. 23 | Batchelder and HoOAZeS. ... ccueuuieraiearecneeirerecneaccssannascacnnans 2.60 497

July 25 | C. L. Batchelder._.__ .90 52
P37 1 N RO ' feeeerensaaenn ceveena .40 20.7

Daily discharge, in second-feet, of Little Sandy River near Marmot, Oreg., for the year

ending Sept. 30, 1916.

Jan. | Feb. | Mar. | Apr. | May. | June.

22
23
24
25
26
27
28
29
30
31

92 173 213 178
81 175 257 178
73 178 270 199
69 175 263 196
63 152 244 168
61 141 280 170
57 154 202 180
56 175 210 188
53 166 207 170
51 237 202 139

July. | Aug. | Sept.
231 37 19
618 35 20
546 34 42
309 33 35
207 31 31
158 31 26
128 31 24
109 66 34

95 54 60
83 41 50
74 36 37
69 34 32
66 32 29
59 31 26
57 29 24
92 29 23
161 32 22
130 42 22
104 35 22
89 31 21
il 29 20
69 b4 20
63 26 20
57 25 20
54 24 25
52 2 42
51 23 36
47 22 27
43 21 24
41 20 22
40 19 ...... .

Note.—Daily discharge estimated from comparison of hydrographs of Bull Run and Sandy Rivers,
and high and low stages indicated by recorder for interyal between visits ag follows‘;0 Oct. 1(—15{ 7—t , 24-31,
second-feet.

Nov. 2-7, 9-13, and Feb. 29 to Mar. 8.

Mean discharge March 1-7 estimated to be 1
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Monthly discharge of Little Sandy River near g[armot, Oreg., for the year ending Sept. 30,
1916.

[Drainage area, 17.2 square miles.]

Discharge in second-feet. Run-off.
Month, Per Depth in T
Maximum, | Minimum.| Mean. sg&sge mgﬁ acgg-atleelg
200 18 85.7 4,98 5.74 5,270
815 62 302 17.6 19.64 18,000
815 103 244 14.2 16,37 15,000
114 34 57.9 3.37 3.88 3,560
735 86 287 16.7 18.01 16, 500
704 |eevrennn.... 291 16.9 19.48 17,900
327 141 209 12.2 13.61 12,400
280 154 202 1.7 13.49 12, 400
231 121 166 9,65 10.77 9,880
618 40 128 7.44 8.58 7,870
19 3L7 184 2.12 1,950
60 19 28,5 1.66 1.85 1,700
815 18 169 9.83 133. 54 122,000

WILLAMETTE RIVER BASIN.
MIDDLE FORK OF WILLAMETTE RIVER AT JASPER, OREG.

Location.—In NW. } sec. 23, T. 18 S., R. 2 W., just below Jasper post office, Lane
County, 2 miles above Natron, and 3 miles below Fall Creek.

DRAINAGE AREA.—1,450 square miles.

RECORDS AVAILABLE.—September 16, 1905, to February 6, 1912; July 26, 1913, to
September 30, 1916.

Gage.—Vertical staff on right bank; read by B. F. Sylvester.

DISCHARGE. MEASUREMENTS.—Made from new highway bridge a short distance above
the gage.

CHANNEL AND CONTROL.—Gravel and small boulders; shifting.

ExXTREMES OF DISCHARGE.—Maximum stage recorded, 12.4 feet at 8 a. m. February
7 (discharge, 60,400 second-feet); minimum stage recorded, 2.80 feet October 1, 2,
7-13, 18-22, and 31 (discharge, 610 second-feet).

1905-1912 and 1913-1916: Maximum stage recorded, 16.6 feet at 9 a. m. Novem-
ber 23, 1909 (discharge, estimated from extension of rating curve, 122,000 second-
feet); minimum authentic discharge, 610 second-feet in September and October,
1915; a minimum of 530 second-feet September to November, 1907, is uncertain.

Drversions.—None.

REGULATION.—Some storage developed on Waldo Lake, but no storage operations
since 1909.

Accuracy.—Stage-discharge relation changed February 7. Rating curves well
defined between 700 and 10,000 second-feet. Gage read to quarter-tenths daily;
during high water, more often. Daily discharge ascertained by applying mean
daily gage height to rating table. Records excellent.

Discharge measurements of Middle Fork of Willamette River at Jasper, Oreg., during the
year ending Sept. 30, 1916.

Date. Made by— oage ch]g{’;e
Feet. Sec.ft.
Jan. 25 | P V. HOAZOSr oo 6.38 9,930
Sept. 28 | C. L. BateRelder.. . «ooonnn.ooonon Il . 338 984




WILLAMETTE RIVER BASIN.

119

Daily discharge, in second-feet, of Middle Fork of Willamette River at Jusper, Oreg., for
the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,680 | 2,820 | 4,440 | 5,820 | 5,100 | 3,320 | 5,100 | 1,780 | 1,110
37170 | 6,060 | 5,820 | 5,460 | 5,100 | 3,320 | 7,500 [ 1,780 | 1,110
2,930 {10,900 | 4,440 { 5,100 | 5,100 | 6,200 { 7,500 | 1,700 | 1,340
2,710 | 9,800 | 5,820 | 4,760 | 5,820 | 3,320 | 5,820 { 1,620 | 1,480
2, 7,340 | 8,500 | 4,440 | 6,200 | 3,860 | 5,100 | 1,620 { 1,280
2,300 133,500 | 9,550 | 4,440 | 8,000 | 3,860 | 4,440 | 1,550 | 1,220
2,300 {59,300 {10,100 | 3,860 | 9,550 | 3,860 | 3,860 | 1,480 | 1,160
1,820 (31,300 | 8, 3,860 | 8,500 | 4,140 | 3,860 | 1,480 | 1,160
1,960 {19,600 | 8,500 | 4,140 |11,800 | 4,440 | 3,580 | 1,480 | 1,340
2,820 {18,100 | 9,550 | 4,140 {10,600 | 4,140 | 3,320 | 1,480 | 1,410
2,500 (18,800 [11,800 | 7,050 | 8,500 | 3,860 | 3,080 | 1,410 | 1,280
2,300 |15,300 {11,800 | 6,600 | 7,050 | 3,580 { 3,080 | 1,340 | 1,220
2,400 |11, 800 110,100 | 5,460 | 5,820 | 3,320 | 2,860 | 1,550 | 1,160
27300 {12,900 | 8,000 | 5,100 | 5,100 | 3,860 | 2,860 | 1,480 | 1,110
2,210 (15, 6,600 | 5,100 | 4,760 | 4,440 | 2,660 | 1,410 [ 1,110
1,960 115,300 | 6,600 | 4,760 | 4,440 | 5,100 | 4,760 | 1,340 | 1,060
1,820 {14,700 | 5,820 | 4,760 | 4,440 5,820 | 63600 [ 1,410 | 1,060
1,820 {14,100 | 6,200 | 4,760 | 4, 5,820 | 5,460 | 1,780 | 1,060
1,820 [12,900 | 6,600 | 5,100 | 5,100 | 5,100 | 4,140 | 1,550 | 1,060
1,680 [11,200 | 8,000 | 4,440 | 4,440 | 4,760 | 3,580 | 1,410 | 1,000
1,680 {10,100 (11,200 | 4,440 | 4,440 [ 4,140 | 3,080 | 1,340 | 1,000
1,750 | 9,550 |11,800 | 9,000 | 4,440 | 3,320 | 2,860 | 1,280 | 1,000
3,170 || 8,500 [11,800 | 6,600 | 4,440 | 3,080 | 2,660 | 1,220 | 1,000
12,000 || 7,050 | 9,550 | 5,820 | 4,440 | 2,860 | 2,460 | 1,220 | 1,000
10,400 || 6,200 | 97550 | 5,820 | 4,140 | 2,860 | 2,280 | 1,220 | 1,000
7,800 || 5,820 11,800 | 5,460 | 4,440 | 3,860 | 2,190 | 1,160 | 1,000
5,660 || 3,860 {14,700 | 5,820 | 4,140 | 4,760 | 2,100 | 1,160 | 1,000
4,260 || 4,760 (11,800 | 6,600 | 4,140 | 4,760 | 2,020 | 1,160 | 1,000
3,680 (| 4,440 | 9,000 | 6,600 | 3,860 | 5,460 | 1,940 | 1,160 | 1,000
30170, 7,500 | 5,820 | 3,860 | 4,440 | 1,860 | 1,110 | 950
2,710 0 79200 |....... 3,580 |....... 1,780 | 1,110 |......

Monthly discharge of Middle Fork of Willamette River at Jasper, Oreg., for the year ending
Sept. 30, 1916. )
[Drainage|area, 1,450 square miles.]
Discharge in second-feet. Run-off.
Month. per | Depthin |
Maximurp.| Minimom. | Mean. square igfmgsagg acge?f}aehtl.
* area.

1, 610 661 0.456 0,53 40,600
34, 760 7,440 5.13 5.72 443, 000
27,2 3,170 | 8,000 | 5.52 6.36 492,000
12 1,680 | 3.330| 230 2.65 205, 000
59,3 2,820 13,800 9.52 10.27 794, 000
14,7 4,440 8,760 6.04 6. 96 539, 000

9, 3,860 | 5370 3.70 413 320,000
1, 3,580 | 5,670 3.91 4.51 349,000

6, 2,860 | 4,190 2.89 3.22 249, 000

7, 1,780 3,690 2.54 2.93 227,000

1,7 1,110 1,410 .972 L12 86,700

1,480 950 | 1,120 772 186 66, 600
59,300 610 | 5,250 3.62 49.26 | 3,810,000
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WILLAMETTE RIVER AT ALBANY, OREG.

LocarioNn.—In SW. Lsec. 6, T. 11 S., R. 3 W., at the end of Broadalbin Street, Albany,
Linn County, about half a mile above Southern Pacific Railroad bridge (formerly
Corvallis & Eastern), just below mouth of Calapooya Creek, and 7 miles above
Santiam River.

DRAINAGE AREA.—4,860 square miles.

REcORDS AvAaTLABLE.—November 24, 1878, to April 30, 1882, and January 21, 1892,
to September 30, 1916; some fragmentary records, 1883 to 1888.

Gage.—Vertical staff in two sections on right bank.

DiscHARGE MEASUREMENTS,—Made from Southern Pacific bridge.

CHANNEL AND conNTRoL.—Sand and fine gravel; control practically permanent.
About gage height 17.0 feet, some water flows through a slough several hundred
feet to the left of the main channel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 27.7 feet February 8
(discharge, 165,000 second-feet); minimum stage recorded, 0.5 foot October 13-15
and 20-22 (discharge, 2,400 second-feet).

1878-1882 and 1892-1916: Maximum stage recorded, 32.8 feet January 14, 1881
(discharge, 245,000 second-feet); minimum stage recorded, 0.2 foot September 21
to 27, 1879 (discharge, 1,870 second-feet), but this is somewhat uncertain; lowest
stages recorded in recent years are 0.4 foot October 30 to November 10, 18956
(discharge, 2,220 second-feet), and 0.5 foot August 26 to September 25, 1905,
September 5 to 14, and October 13-15, 20-22, 1915 (discharge, 2,400 second- feet).
The maximum stage ever known was 36.0 feet December 4, 1861 (discharge,
302,000 second-feet).

Ice.—Stage-discharge relation unaffected by ice.

Drversions.—The Albany power canal has diverted water from South Santiam River
near Lebanon and discharged into Willamette River above the gage and measuring
section since the early nineties. The following measurements have been made of
the quantity diverted:

Second-feet.
Nov. 9, 1911, at AIDAny . « oottt et it e i eeaeeeeaaaaanannans 210
Sept. 21, 1912, atintake. . . . . corintiii it it ireaciacceaaaaraaaann 262
Sept. 21, 1912, at Albamy . . . . ..o iiieiiiaeeaaaan 242
July 15, 1913, atintake. . . oL ... .. iiiiieiiiiaeiaaana. 247

Determinations of run-off per square mile and depth in inches published in
Water-Supply Papers 370, 312, 332, 362, and 394 are in error. ’

REecuLATION.—Practically none.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 60,000 second-feet and fairly well defined between 60,000 and
200,000 second-feet. Gage read to tenths once daily. Daily discharge ascer-
tained by applying daily gage height to rating table. Records excellent.

CoorERATION.—Gage-height record furnished by United States Weather Bureau.

No discharge measurements were made during the year.
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Daily discharge, in second-feet, of Willamette River at Albany, Oreg., for the year ending
Sept. 30, 1916. ‘

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. ' Aug,. | Sept.
2,760 2,580) 41,900| 17,100| 15,600] 14,700| 23,500 16, 200} 6.450] 4,150
2,760 ,700| 15,300] 21,100] 15, 000) 6,210, 4,150
2,760, 29,400| 18,400| 19, 14, 700 6,210, 4,360
2,760 37,800 27,100! 18,100] 14,1 5,970{ 4,810
2,760 36,900 32,200| 17,100} 15,600 5,970 5,500
2,760 34,700| 39,100| 15,900 15,900 5,970 5,040
2,760 57,500| 51,500 14,700| 18, 400f 5,730{ 4,810
2,760 146, 000] 52,500| 13,800] 20, 000 5, 4,580
2,760 151,000| 43,700| 13,800] 20, 400) 5,500] 4,580
2, 580) 95,900| 37,300| 14,100| 26,300 5,500 4,810
2,580 68,200( 33,900| 15,000 27,500 5,500 5,040
2,580 63,200| 35,100 18,400, 24,500| 1 5,270{ 5,040
2,400 55,000( 33.900( 17,500 23,100) 5,270 4,810
2,400 42,800 30,900} 18,500| 18,700 5,270 4,810
2,400 40,000] 26,300| 14,700] 15, 900 5, 4,810
2,950 40,500| 22,800} 14,100 15,300 5, 4,360
2,760} 39,100| 21,100| 14,100] 14,700 5, 4,150
2,580 36,900{ 20,000{ 14,100| 14, 5, 3,940
2, 580, 34,300 19,400| 14, 14,100 5, 3,940
2, 400} 30,500, 20,000| 15,000] 14,100 5, 3,940
2, 400 27,100] 5, 3,940
2, 400) 25, 300) 5, 3,940
2,580( 2 23, 500 5, 3,940
2, 50| 21,100 4,810|* 3,940
3,330 400 4, 3,730
3,330 4, 3,730
2,950] ! 4, 3,730
2,950 4, 3,730
2,760 4, 3,730
2,760 4 3,730
2, 580 4,150].......

Monthly discharge of Willametie River at Albany, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet.
Run-off
Month. (total in
Meaximum. | Minimum.| Mean. | 3cre-feet).

............................................ 3,330 2,400 2,700 166, 000
i 72,900 2,580 ,000 | 1,130,000
_ 61,800 16,200 | 30,600 | 1,880,000
_ ) 000 9,760 7700 | 1,090,000
2 151,000 14,700 2400 | 2,500,000
. 57,500 14,700 , 000 2,030, 000
N 23,500 13, 800 16, 500 982, 000
. 27, 500 11, 800 18,100 960, 000
. 13,500 9,490 11,300 672, 000
) 17,500 6,690 | 10,800 664, 000
6,450 4,150 5,280 325, 000
............................................... 5,500 3,730 4,330 258, 000
........................................... 151, 000 2,400 17,500 | 13,700,000
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WILLAMETTE RIVER AT SALEM, OREG.

LocatioN.—In NW. § sec. 27, T. 7 8., R. 3 W,, at foot of Trade Street, Salem, Marion
County, about a mile above mouth of Mill Creek.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 1, 1892, to December 31, 1916, when measurements
were discontinued by the Geological Survey. Records continuous through the
summer low-water periods since 1904 only. Discharge records have been com-
puted only for period beginning October 1, 1909.

Gage.—Vertical staff in four sections on Oregon-Washington Railroad & Navigation
Co.’s dock on right bank of a slough, near its mouth; read by C. C. Graham.
DISCHARGE MEASUREMENTS.—Made from Southern Pacific bridge, about half a mile
below gage. From 1910 to 1912, from highway bridge a short distance above the

railroad bridge. Conditions favorable except for low velocities at low stages.

CHANNEL AND coNTROL.—Channel deep at bridge; overflows at high stages over left
bank. Control of gravel and sand; somewhat shifting during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1, 1915,
to December 31, 1916, 26.0 feet at 12.30 p. m. February 9 (discharge, 242,000
second-feet); minimum stage recorded, —1.4 feet October 2-3 and 10-14, 1915
(discharge, 3,380 second-feet).

1909-1916: Maximum stage recorded, 30.5 feet at 8 a. m. November 25, 1909
(discharge, 315,000 second-feet); minimum stage recorded, —1.46 feet; (discharge,
3,310 second-feet) September 8, 1915.

Maximum stage ever known, about 39 féet December 4, 1861 (discharge esti-
mated from an extension of rating curve as 500,000 second-feet). The flood of
January 16, 1881, reached a stage of 36.3 feet (discharge, 428,000 second-feet).

IcE.—Stage-discharge relation unaffected by ice.

DiverstoNs.—Water is diverted from North Santiam River near Stayton into Mill
Creek. Within the city limits it is again diverted into.a power canal, which
discharges just above the gage. Thus, the flow past the gage may be more or
less than its natural run-off, but by an amount too slight to be appreciable.

RecuLATION.—None. .

Accuracy.—Stage-discharge relation changed February 8 or 9, 1916. Rating curve
October 1 to February 7, well defined between 3,200 and 30,000 second-feet;
February 8 to December 31, fairly well defined. Gage read to tenths once daily.
Daily discharge ascertained by applying to rating table the daily gage readings.
Records good.

CooPERATION.—Gage-height records furnished by the Weather Bureau, which con-
tinues to maintain the station.

Discharge measurements of Willamette River at Salem, Oreg., for the period Oct. 1, 1915,
to Dec. 31, 1916.

Gage Dis- ) Dis-
Date. Made by— hoghs. | charse. | Dote: Made by— h?.izit. chons,
Sec.-ft. Feet, | Sec.-ft.
Feb. 8 206,000 || Feb. 9 | P.V, Hodges......... 26.10 | a 249,000
8 a 217,000 | Oct. 10 [ W. E. Dickinson...... -~1.01 4,600
Feb. 9 a 247,000

e Surface velocity observed and coefficient of 0.90 used to reduce to mean velocity.
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Monthly discharge of Willamette River at Salem, Oreg., for the period Oct. 1, 1915, to

Dec, 81, 1916.
Discharge in second-feet. Run-off
Month. (total in
Maximum. | Minimum. | Mean, | 3cre-feet).
1915-16.

3,380 3,890 239,000

4,060 | 41,600 | 2,480,000

31,000 | 63,600 | 3,910,000

15,300 [ 31,900 | 1,960,000

28,000 | 87,500 | 5,030,000

29,800 | 71,500 | 4,400,000

29,800 | 36,000 | 2,140,000

23, 800 33,500 2,060, 000

17,600 | 21,700 | 1,290,000

10, 500 ,900 | 1,220,000

, 300 7,770 478,000

5,180 6,090 362, 000

3,380 [ 35,200 | 25,600,000

4,250 4,680 288,000

7,060 18,900 1,120,000

18,600 | 36,300 , 230, 000

SALMON CREEK NEAR OAERIDGE, OREG,

Location.—In NW. 4 sec. 13, T. 21 8., R. 3 E., about a mile above Southern Pacific
Railroad bridge and 8 miles east of OQakridge, Lane County.

DRAINAGE AREA.—Not measured.

REcorps avamaBLe.—February 6, 1913, to March 7, 1916. )

GaGE.—Stevens continuous water-stage recorder on right bank about a mile above
the railroad bridge; used since October 1, 1914. Vertical staff on right bank 500
feet above railroad bridge was read to November 21, 1913. Inclined staff at
different datum, 200 feet above railroad bridge, used November 22, 1913, to Sep-
tember 30, 1914. Observer, Flora Warner.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge a mile below gage

CHANNEL AND CONTROL.—Gravel and small boulders; shifting in floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.92 feet at 3
p- m., November 25 (discharge, 2,610 second-feet); minimum stage recorded, 0.23
foot at 8 p. m., October 30 (discharge, 98 second-feet).

1913-1916: Maximum and minimum stages recorded during 1916.

Ice.—Stage-discharge relation unaffected by ice.

Drversions.—None.

REeguraTION.—None.

Accuracy.—Stage-discharge relation changed November 25. Former curve revised
by means of flood measurements in 1917. Rating curves used as follows: October
1 to November 25, well defined between 100 and 700 second-feet; November 26
to March 7, well defined between 150 and 1,600 second-feet. Operation of water-
stage recorder satisfactory. Daily discharge ascertained by applying to the rat-
ing table mean daily gage height determined by inspecting gage-height graph.
Records excellent.
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Discharge measurements of Salmon Creek near Oakridge, Oreg., during the year ending

Sept. 30, 1916.

Date. Made by— hgiagﬁ c}})a;i%g‘e.
Feet. | Seeft.
Jam, 22 | PV, HOAEeS. . ittt it eeeee e e e eaaaeeeacaneaanasaneaannan 0.95 233
Sept. 27 | C. L. Batehelder. ... .. oo .73 19

Daily discharge, in second-feet, of Salmon Creek near Oakridge, Oveg., for the year ending

Sept. 30, 1916.

Oct.

.| Dec. | 7an. | Feb. | Mar. Day. Oct. | Nov. | Dec.

Monthly discharge of Salmcm Creek near Oakridge, Oreg., for the year endmg Sept. 30,

1916.
Discharge in second-feet.
Run-off
Month. (total in
Maximum. | Minimum. | Mean. | 3cre-feet).

[0 20l P 152 101 115 7,070
November 1,630 110 534 31,800
Tecember 1,270 416 735 45,200
January.............. 536 204 330 20,300
February 2,210 290 1,000 57,500
March 1-7 610 568 589 8,180
The Period. .. .. oottt 170,000

NORTH FORK OF MIDDLE FOREK OF WILLAMETTE RIVER NEAR OAKRIDGE, OREG.

Locarion.—In SE. ¥ sec. 7, T. 21 8., R. 3 E,, just‘below highway bridge about 2
miles north of Oakridge and about a mile above former station.

DrAINAGE ArREA.—Not measured.

RecorDS AVAILABLE.—October 1, 1913, to February 26, 1916, when station was
discontinued. Fragmentary records October 12, 1909, bo September 30, 1912,

at station formerly maintained a mile below.

GaGE.—Stevens coptinuous water-stage recorder just below highway bridge; also

inclined staff in the SW. % sec. 8, 100 feet above railroad bridge.

Flora Warner.

Gage readcr,

DiscHARGE MEASUREMENTS.—Made from cable at old gage, a mile below present

site, or by wading at low water.

CHANNEL AND coNTrROL.—Rock overlain with heavy gravel; fairly permanent.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.3 feet at 3 p. m.
November 25 and at 9 a. m. February 7 (discharge, estimated by extension of
rating curve, 6,320 second-feet); minimum stage recorded, 0.39 foot at 10
p. m. October 30 (discharge, 129 second-feet).

1909-1912 and 1913-1916: Maximum stage recorded, 12.4 feet November 22,
1909 (discharge not computed); minimum stage recorde? was that of 1916.

Diversions.—None.

RecuratioN.—None at present; storage reservoir on Waldo Lake not being used.

Accuracy.—Stage-discharge relation practically permanent.
defined between 130 and 1,700 second-feet.

Rating curve well
Operation of water-stage recorder

satisfactory for periods for which records are published. Daily discharge ascer-
tained by applying to the rating table mean daily gage height determined by
inspecting gage-height graph. Records fair except for October, for which month

they are excellent.

Discharge measurements of North Fork of Middle Fork of Willamette River near QOakridge,
Oreg., during the year ending Sept. 30, 1916,

Date. Made by— hgiz ‘1_ ch]?nl%-e
Feet, Sec.-ft.
Jan, 24 | PV, HOGEES. . euueiceeeannocsenaraceoaroncascmcasencscasesacecacaseenan 2.92 1,110
Sept. 28 Batchelder and RelNeKiNg ... oouuue ettt ittt .75 181

Daily discharge, in second-feet, of North Fork of Middle Fork of Willamette River near
akridge, Oreg for the year ending Sept. 30, 1916.

Jan.

Day.

z
<
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S
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883 888

Monthly discharge of North Fork of Middle Fork of Willamette River near Oakridge, Oreg.,
Jor the year ending Sept. 30, 1916.

Disch i d-feet.

ischarge in second-feet Run-off

Month (totalin

' Maximum. | Minimum. ‘ Mean, | ®cre-feet).
OCEODOT. ..o eeene et 182 133" 144 8,850
NOVOIMDET. . .. etiieii it 4,090 148 1,210 72,000
January 22-31.. 1,150 408 738 14,600
February 1-26 5,720 391 1,990 103,000
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Mc¢KENZIE RIVER NEAR McKENZIE BRIDGE, OREG.

Location.—In SE. } sec. 17, T. 16 S., R. 6 E., at Paradise ranger station, about
2 miles above highway bridge at McKenzie Bridge, Lane County.

Dramaer aArEA.—Not measured. )

RECORDS AVAILABLE.—August 8, 1910, to September 30, 1916.

Gaage.—Vertical staff on left bank at Paradise ranger station; read by 8. L. Taylor.
Another gage, which was formerly read, is located at Hayes ranch, one-half mile
above McKenzie Bridge, and a third is attached to the abutment of the highway
bridge at McKenzie Bridge.

DiscrarGE MEASUREMENTS.—Made from cable three-eighths mile above the ranger
station.

CHANNEL AND coNTROL.—Rocky; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.5 feet Feb-
ruary 7 (discharge, 5,260 second-feet); minimum stage recorded, 1.42 feet Novem-
ber 7 (discharge, 924 second-feet).

1910-1916:" Maximum stage recorded, 5.0 feet on gage at highway bndge, Jan-
uary 13, 1912 (discharge, 7,400 second-feet); minimum stage recorded during 1916.

Ice.—Stage-discharge relation unaffected by ice.

Drversions.—None.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation permanent. Gage read.to quarter-tenths once
a day. Rating curve well defined between 1,000 and 2,500 second-feet. - Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good.

CooreraTION.—Gage height record at ranger station furnished by United States

’ Forest Service, C. R. Seitz, supervisor.

No discharge measurements made during year.

Daily discharge, in second-feet, of McKenzie River near McKenzie Bridge, Oreg., for the
year ending Sept. 30, 1916.

Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

2,540 | 2,260 | 2,840 | 1,830 | 1,520

....... 2,020 | 2,540 | 2, 1,680 | 1,520
....... 2, 2,540 | 2,600 | 1,670 | 1,
....... 2,690 | 2,540 | 2, 1,60 1,

2,540 | 2,400 | 2,400 | 1,660 | 1,490

2,400 | 2,490 | 2,400 | 1,660 { 1,470

2,400 | 2,580 | 2, 1,650 | 1,460

2,260 | 2,680 | 2,330 | 1,650 | 1,460

2,200 | 2,780 | 2,260 | 1,650 | 1,450

1,860 | 2,200 | 2,320 | 2,880 | 2,400 | 1,650 | 1,450

1,860 | 2, 2,340 | 2,980 | 2,400 | 1,650 | 1,450

2,000 | 2,200 | 2,370 | 3,080 | 2,330 | 1,650 | 1,450

2,400 | 2,130 | 2, 2,920 | 2,260 | 1,6%0 | 1,420
2,690 | 2,130 | 2,400 | 2,760 | 2,210 | 1,590 | 1,

2,760 | 2,690 | 2,330 | 2,770 | 2,160 | 1,570 | 1,420

3,000 | 2,400 | 2,400 | 2,790 | 2,110 | 1,570 | 1,400

2,690 | 2, 2,330 | 2,810 | 2. 1,570 | 1,400

2,400 | 2, 2,260 | 2,820 | 2,000 | 1,570 | 1,400

2,400 | 2,400 | 2,330 | 2,830 | 2,000 | 1,570 | ; 599

3,000 | 2,540 | 2,350 | 2,840 | 2,000 | 1,550 | 1,390

3,320 | 2, 2,370 | 2,840 | 1,970 | 1,550 | 1,380

2,840 | 2,760 | 2,400 | 2,840 | 1, 1,550 | 1,380

2,670 | 2,620 | 2,400 | 2,840 | 1,910 | 1,550 | 1,380

2,500 | 2, 2,350 | 2,840 | 1,880 | 1,520 | 1,360

2,330 |....... 2,300 {.nnnnns 1,860 1,520 |...... .

NorE.—Gage not read and discharge interpolated as follows: Oct. 14-15, 17-18, 20-22, 27-29, Jan. 18—21,
Feb. 12-13, Mar. 12-13, 29-30, May 15-18, 26-37, 30-31, June 12-17, 21-25, June 27 toﬁ'ulyl July 20-22

Aug. 8—13 22-23, Sept 13-15, 24-27; also for occasional peri of one day. eharge esﬁmated
Oct. 1-11, 052 second-feet; Dec. 18-31, 1,680 second-feet; Jan. 1-5, 1,560 second- feet.



128 SURFACE WATER SUPPLY, 1916, PART XII—C.

Monthly discharge of McKenzie River near McKenzie Bridge, Oreg., for the year ending
Sept. 30, 1916.

Discharge in second-feet. Run-off

Month, (total in

Maximum, | Minimum. | Mean. | acre-feet).
OCtODT . . .o aaans 966 924 947 58,200
November. . ....coomioiiii i i iiiaiieaaeaans 4,410 924 1,760 105, 000
December. ..o 2,920 |eveevannn.n 2,050 126, 000
January.. 1,880 1,270 1,430 87,900
February. 5,260 1,360 2,650 152, 000
March.... 3,320 1,720 2,200 135, 000
April 2,760 2,130 2,330 139, 000
3, 2,260 2,510 154, 000
3,080 2,260 2,660 158,000
2, 840 1,860 2,320 143, 000
1,830 1,520 1,640 101, 000

1,620 1,360 1,460 .

U 1T T S 5,260 924 1,990 | 1,450,000

NORTH SANTIAM RIVER AT NIAGARA, OREG.

Locarion.—In SE. } sec. 29, T. 9 S,, R. 4 E., just below Badbanks Creek, half a
mile below Niagara, Marion County, and about 15 miles below Breitenbush Creek.

DrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—December 21, 1908, to November 17, 1910; June 7, 1911, to
September 30, 1916.

Gaee.—Vertical staff in two sections on right bank, about 200 feet below the mouth
of Badbanks Creek; read by H. D. Bondy.

DiscEARGE MEASUREMENTS.—Made from cable 75 feet above gage. Prior to 1913
made from a boat.

CHANNEL AND CONTROL.—Gravel and boulders. Control is about 50 feet below gage
and is composed of huge boulders; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.6 feet February
7 (discharge, 19,500 second-feet); minimum stage recorded, 1.3 feet October 10
and 11 (discharge, 460 second-feet).

1908-1916: Maximum stage, 16.4 feet (determined from high-water mark) about
1 p. m. November 22, 1909 (discharge, 63,200 second-feet); minimum stage, 1.25_
feet September 23 to 25, 1915 (discharge, 430 second-feet).

Ice.—Stage-discharge relation never affected by ice.

Diversions.—None above station. The Salem power canal diverts water near
Stayton.

REecuraTION.—None.

Accuracy.—Stage-discharge relation permanent 1913 to 1916, during which period
discharge measurements were made by engineers of U. 8. Geological Survey.
Rating curve well defined between 400 and 2,000 second-feet and fairly well de-
fined between 2,000 and 60,000 second-feet; defined mostly by measurements
during 1917. Gage read to half-tenths once daily. Taily discharge ascertained
by applying gage readings to rating table. Records good except those for dis-
charge above 10,000 second-feet, which are fair.

During 1909, 1910, and 1911, discharge measurements were made by private
engineers, and results obtained by using their measurements are not consistent.
with results obtained at other stations on the river maintained by the Survey.
No estimates of discharge have been made prior to October 1, 1912, on account
of uncertainty of rating curve. The tables of gage heights and discharge measure-
ments for the earlier years have all been published.

CooPERATION.—Gage height records furnished by O’Neil Bros. & Callahan, owners
of the power site at the station.

The following discharge measurement was made by P. V. Hodges:
September 6, 1915: Gage height, 1.39 feet; discharge, 525 second-feet.
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Daily discharge, in second-feet, of North Santiam River at Niagara, Oreg., for the years
ending Sept. 80, 1913-1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1912-13.
.............. 800 | 1,560 | 1,560 | 4,060 | 1,680 | 1,350 | 8,060 | 2,740 | 4,800 | 2,600 | 1,150 800
2 800 | 1,560 | 1,800 | 3,880 | 1,680 | 1,350 | 6,900 | 2,460 | 5,200 | 2,320 | 1,150 800
R 800 | 1,800 | 2,460 | 6,680 | 1,680 | 2,040 | 4,800 | 2,460 | 5,000 | 2,460 | 1,150 970
[ T 880 | 2,040 | 2,460 | 5,200 | 1,680 | 2,180 | 5,400 | 2,600 | 4,600 | 2,740 | 1,150 880
Bemeniinnnnn 4,420 | 2,040 | 4,060 | 1,560 | 2,460 | 6,240 | 2,460 | 4,060 | 2,600 | 1,150 | 1,060
800 | 6,900 | 1,800 | 3,360 | 1,560 | 2,600 | 5,000 | 3,520 | 3,360 | 2,460 | 1,150 880
800 | 7,580 | 1,800 | 3,040 | 1,560 | 2,740 | 4,240 | 4,800 | 3,520 | 2,180 | 1,150 880
800 { 7,120 | 1,680 | 3,200 { 1,450 ( 3,200 { 3,880 | 5,200 | 3, 1,920 { 1,060

800 | 8, 1,680 | 2,880 | 1,450 | 3,360 | 3,700 | 5,400 | 2,880 | 1,920 | 1,060 830
800 | 6, 1,680 | 2,600 | 1,450 | 3,520 | 3,880 | 5,400 | 2,740 | 2,040 | 1,060 970
1,560 | 2,460 | 1,350 | 3,360 | 4,800 | 5,400 | 2,600 | 1,800 970 | 1,150

1,560 | 2,600 | 1,350 | 2,880 | 5,400 | 5,200 | 2,600 | 1,800 | 970 | 1,
1,800 | 2,880 | 1,350 | 2,460 | 4,800 { 4,420 } 2,740 { 1,680 970 | 1,150
1,800 | 2,600 | 1,800 | 2,180 | 4, 3,700 | 2,740 | 1,560 | 1,060 880
2,460 | 2,460 | 3,040 | 2,180 | 4,420 | 4,060 | 2,7404| 1,450 | 1,060 | 80D
2,740 | 2,180 | 3,200 | 2,040 | 3,880 | 4,240 | 2,180 | 1,350 970 800
2,600 | 2,040 | 4, 2,1 3,700 | 4,420 | 2,180 | 1,450 970 800
,000 | 2,040 | 3,520 | 2,740 | 4,240 | 4,420 | 2,180 | 1,450 | 970 720
3,520 | 2,040 | 2,880 | 2,740 | 4,420 | 4,800 | 2, ,450 880 800
2,740 | 1,800 | 2,600 | 2, 4, 4,240 { 2,460 | 1,450 | 970 720
2,600 | 1,920 | 2,320 | 2,320 | 4,600 | 4,420 800
2,180-| 1,680 | 2,040 | 1,920 | 4,420 | 4,600 880
2,040 | 1,560 | 1,920 | 1, 3,880 | 5,400 800
1,920 | 1,680 | 1,800 | 1,920 | 3,520 | 5,400 800
1,920 | 2,320 | 1,680 | 2,040 | 4,420 | 5, 720
1,800 | 2,320 | 1,560 | 2,040 | 4,240 | 5,200 720
1,800 | 2,180 { 1,450 { 2,040 } 4, 5, 720
1,800 | 2,040 | 1,450 | 2,040 | 3,520 | 4,600 800
1,920 {1,920 [....... 4,420 | 3,360 | 4,060 800
6,680 | 1,920 |....... 10,000 | 3,200 | 3,880 800
6,020 | 1,800 |....... ,060 [....... 4,060 |....... 800
3,880 | 2,320 | 2, 7,820 | 1,920 | 1,920 {.......] 1,350 | 650 |.......
2,880 | 2,600 | 2,320 | 5,200 | 1, 1,020 [.......1 1,350 650 |.......
2,600 | 3,360 | 2,040 | 5,000 ] 1,800 | 1,920 |....._2] 1,350 | 650 |.......
2,180 | 5,000 | 2, 4,800 ( 2,880 ] 2,180 |.......| 1,250 | 650 |.......
2,040 | 6,680 |....... 5,200 | 3,360 | 2,460 580
1,920 | 6,020 |....... 5,200 | 2,740 | 2,040 580
1,800 | 5,800 |....... 5,600 { 2,320 { 2,040 20 650
1,800 | 5,600 |-...... 5,200 | 2, 2,040 20 720
1,800 | 4,420 |....... 4,600 | 3,040 | 2,040 30 720
1,800 | 4, eeeoe..| 4,240 | 3,040 | 2,040 80 800
1,800 | 3, 2,180 | 3,700 | 3,040 | 2,180 | 2,040 880
1,680 | 3,520 | 2,1 3,700 | 3,200 | 2,180 | 2,600 970
1,680 | 2,600 | 2,180 | 3,7 3,700 | 2,180 | 2,600 1,060
1,560 | 2,600 | 2,180 | 3,700 | 4,420 | 2,040 | 2,460 1,060
1,560 | 2,600 | 2,180 | 3,700 | 7,580 | 2,040 | 2,180 1,350
1,450 | 2,460 | 2,130 | 3,700 |....... 2,040 | 2,040 1,800
1,450 | 2,460 | 2,000 | 3,700 |....... 2,180 | 1,920 2,180
1,350 | 2,460 | 2,040 | 3,520 |....... 1,920 | 1,800 2,600
1,350 | 2,180 | 2,230 | 3,360 | 4,060 | 1,920 | 1,560 3,040
1,350 | 1,920 | 2,410 | 3,200 | 3,520 | 1,920 | 1,450 2,880
1,450 | 4,420 | 2,600 | 3,040 | 3,040 | 1,920 | 1,450 2,320
1,350 | 8,300 | 3,040 | 2,880 | 2,740 | 2,040 | 1,450 1,800
1, 7,820 | 2,740 | 2,740 { 2,880 | 1,920 | 1,350 1,350
1,250 | 6,900 | 4,600 | 2,600 | 2,600 | 1,680 | 1,250 1,150
1,250 | 5,400 | 4,240 | 2,460 | 2,600 | 1,680 | 1,150 970
1,350 | 4,800 2,320 | 2,460 } 1,680 | 1,150 970
1,350 | 3,880 2,040 | 2,180 1 1,800 | 1,350 970
1,850 | 3,360 1,800 | 2,180 | 1,680 | 1,450 880
1,350 | 3,040 680 [ 1,920 | 1,560 | 1,450 880
1,450 | 2,880 680 | 2,040 | 1,560 | 1,450 880
1,920 | 2,740 800 I.......1 1,560 L.._.. s

99665°—wsp 444—19——9
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Monthly discharge of North Santiam River at Niagara Oreg., for the years ending
 Sept. 80, 1913-1916.

Discharge in second-feet.
Run-off
Month, (totalin
Maximum. | Minimum. { Mean. acre-feet).
1912-13.
3,520 720 1,310 80, 600
16,200 1,450 | 4,260 253,000
6,680 1,560 2,430 149,000
6,680 1,560 | 2,690 165, 000
4,240 1,350 1,980 110, 000
10,000 1,350 | 2,860 176, 000
6,900 3,200 4,530 270,
5,400 2,460 4,330 266,
5,200 2,180 3,230 192,000
2,740 1,250 1,730 106, 000
1,350 800 1,010 62,100
1,680 720 878 52,200
16,200 720 2,600 | 1,880,000
7,580 720 1,880 118, 000
5,200 970 2,570 153,000
3,880 1,250 1,720 106, 000
8,300 1,920 4,070 250, 000
7,340 2,040 2, 800 156, 000
7,820 1,680 3,670 226,000
............ 1,680 3,450 205, 000
2,460 1,560 1,940 119,000
2,600 1,150 { 1,840 109, 000
1,350 650 037 57, 600
650 [...... 639 39,300
3,040 580 1,210 72, 000
............ 580 2,220 1, 610, 000
6,240 800 1,710 105, 000
4,800 1,350 2,070 123,
1,560 880 1,120 68, 900
3,520 1,350 2,070 127,000
4,600 1,350 2,320 129,000
3,700 1,560 | 2,480 152, 000
3,520 1,560 2,310 137,000
3,520 1,250 | 2,310 142,
2,740 880 | 1,450 86,
970 720 51,800
720 550 611 37,600
580 430 504 30,000
6,240 430 1,650 1,189, 600
800 460 554 34,100
16,200 800 | 4,480 267,
17,400 2,460 5,580 343,000
2,740 1,200 1,770 109, 000
19, 500 1,450 5,220 300, 000
11,800 2,460 4 301,000
5,400 3,360 4,110 245, 000
7,120 2,880 4 261,000
5,800 2,880 3,740 223,000
3,360 1,800 2,870 176, 000
1,800 880 1,280 78,700
1,680 800 1,070 63,
19, 500 460 | 3,310 | 2,400,000
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SANTIAM RIVER AT JEFFERSON, OREG.

Location.—In NE. % sec. 11, T. 10 8., R. 3 W., at the Southern Pacific Railroad
bridge in Jefferson, Marion County, about 2} miles below junction of North and
South Santiam rivers, and 9 miles above mouth. :

DRAINAGE AREA.—1,890 square miles.

RECORDS AvAmLABLE.—July 19, 1905, to July 1, 1906; May 15, 1908, to September 30,
1916; when station was discontinned by the Geological Survey.

Gage.—Vertical staff on right bank.

DISCHARGE MEASUREMENTS.—Made from Southern Pacific Railroad bridge or from
the highway bridge just below it.

CHANNEL AND CONTROL.—Rock and coarse gravel; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.0 feet February
7 (discharge, 73,200 second-feet); minimum stage recorded, 0.7 foot October 1
(discharge, 630 second-feet).®

1905-6 and 1908-1916: Maximum stage recorded, 18.2 feet during might of
November 22, 1909 (discharge, 108,000 second-feet); minimum stage recorded,
0.4 foot September 16 to 20, 1909, and September 11 to 17, 1910 (discharge, 350
second-feet).

Ioe.—Stage-discharge relation unaffected by ice.

Diversions.—The Albany power canal diverts from South Santiam River near Leb-
anon; the Salem power canal from North Santiam River near Stayton. Water
is diverted from the North Santiam for irrigation near West Stayton.

ReeuraTioN.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Gage read to tenths once daily. Daily discharge ascertained by
applying mean daily gage heights to rating table. Records good.

CooPERATION.—Gage records furnished by United States Weather Bureau, which
continues to maintain the station.

The following discharge measurement was made by W. E. Dickinson:
October 11, 1916: Gage height, 0.82 foot; discharge, 793 second-feet.

Daily discharge, in second-feet, of Santiam River at Jefferson, Oreg., for the year ending
Sept. 30, 1916.

E

Ju.ne.l Ju]y.! Aug. | Sept.

Apr. l May.

2,5 8,950 9, 8"
37 8,100 13,
3,53 6,900 14,
3,0 6,500 14,800
2, 5,800 13, 800
5,800 9,850
5,500 8,500
6,500
6,500 4
6, 900|

Bt ad e
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, 3 8, 500,
, 3 7,700
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; 3 5,800
, 10, 4900
, 900 27,3001 29, 4330
22,500, 19, 4,080
46,900| 18,900 15, 4,060
30,900| 14,800 12, 3,530
21,900 14,800 9, 3,270
28, 500( 13,300 & 3270
30,900] 11, 7, 3,020
....... 9,850 6, 3,020
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Monthly discharge of Santiam River at Jefferson, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet. Run-oft
Month, (totalin
Maximum. | Minimum. | Mean. | aere-feet).
2,110 60| 1,100 67,600
55,300 1,900 | 17,800 | 1,060,000
48,300 2950 | 20,1000 1 240,000
29, 100 3,210 7,750 477,000
73,200 8, 500 25, 000 1,440, 000
44,800 £050 | 21,600 | 1,330,000
22, 500 11,300 14, 600 869,000
18, 900 8,500 | 13,500 830, 000
12,300 5,800 | - 8620 513,000
14, 800 3,020 7,120 438, 000
3,020 1,350 | . 1,840 113,000
1,700 1,040 1,270 75,600
73,200 630 | 11,600 | 8,450,000

CLACKAMAS RIVER NEAR CAZADERO, OREG.

Location.—In NE. } sec. 11, T. 4 8., R. 4 E., a short distance above backwater from
Cazadero dam of Portland Railway, Light & Power Co. and 8 miles southeast of
Cazadero, Clackamas County. )

DRAINAGE AREA.—685 square miles.

RECORDS AvAILABLE.—January 1, 1909, to September 30, 1916.

GAGE.—Friez water-stage recorder referred to a vertical staff on right bank. Gage
reader, J. A. Brooks.

DiscHARGE MEASUREMENTS.—Made from a cable 50 feet below gage.

CHANNEL AND cONTROL.—Rocks and gravel; shifting in extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 39.2 feet at 5a. m.
December 22 (discharge, 24,200 second-feet); minimum stage recorded, 25.7 feet
October 8 to 10 (discharge, 705 second-feet).

1909-1916: Maximum stage recorded, 43.7 feet at 1 p. m. November 22, 1909
(discharge, 46,800 second-feet); minimum stage recorded, 25.7 feet October 8 to
10, 1915.

Ice.—Stage-discharge relation unaffected by ice.

Drversions.—None.

ReeuraTioN.—None.

Accuracy.—Stage-discharge relatlon pra.ctlca,lly permanent. Rating curve revised
slightly by means of measurements in 1916; well defined between 700 and 6,000
second-feet. Operation of water-sfage recorder unsatisfactory at times; ﬂoa.t
frozen in well January 14 to 22 and 28 to 30; staff gage read twice each day; float
resting on sand August 6 to September 30; staff gage read once each week. For
periods when water-stage recorder was operating, daily discharge ascertained by
applying to the rating table mean daily gage height determined by inspecting
gage-height graph, or, for days of considerable fluctuation, by use of discharge
integrator. For days when staff gage wasread, discharge ascertained by applying
mean daily gage height to rating table. Records excellent exgept as follows:
December, February, and August, good; September, fair.

/’

Discharge measurements of Clackamas River near Cazadero, Oreg., during the year ending
Sept. 30, 1916.

Gage Dis- Gage | Dis-
Date. Made by— helght. charge. Date. Made by— height. | charge.
Feet. | Sec.ft. Feet. | Secft.
ﬁgv.ﬁg Ewing and Scupham a.| 31.60 7,410 || June 2? H. S Scupham %g{zl i,ggg
Tome 1 |JE- 8. Seupham ......... .73 4,00 5. % S e

a Employees of Portland Railway, Light & Power Co.
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OAK GROVE FORK OF CLACKAMAS RIVER AT TIMOTHY MEADOWS, NEAR CAZADERO,
OREG.

Location.—In T. 5 S., R. 8 E., about sec. 26 (unsurveyed), at Timothy Meadows,
about 11} miles above station at intake, 17 miles above mouth of Oak Grove Fork,
and 43 miles above Cazadero, Clackamas County.

' Dramvage aAREA.—Not measured.

RECORDS AVAILABLE.—February 25, 1913, to November 26, 1916, when station was °
temporarily discontinued.

GagE.—Stevens continuous water-stage recorder on right bank; inspected by H. S.
Scupham.

DiscaARGE MEASUREMENTS.—Made from footbridge 20 feet above gage.

CHANNEL AND coNTROL.—Channel, gravel. Control practically permanent but may
be affected by drift logs.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 2.37 feet at 5 p. m.
June 17 (discharge, 584 second-feet); minimum stage recorded, 0.43 foot at 6

- p. m. November 11, 1915 (discharge, 100 second-feet).
1913-1916: Maximum and minimum stages are those of 1916.

Ice.—Never any ice, as stream is largely spring fed.

Diversions.—None.

Reguration.—None.

Accuracy.—Stage-discharge relation changed during high water of 1916. Well-
defined rating curve, based on discharge measurements from 1913 to 1915, used
to April 18; curve used thereafter well defined below 250 second-feet. Operation
of water-stage recorder satisfactory except when the clock ran down between
inspections. Daily discharge ascertained by applying to rating table the mean
daily gage height obtained by inspecting gage-height graph. Records excellent
except for periods when clock was not running and for high stages, when the
exact time and amount of shift is uncertain.

CoorrraTION.—Field data furnished by the Portland Railway, Light & Power Co.

Discharge measurements of Oak Grove Fork of Clackamas River at Timothy Meadows
near Cazadero, Oreg., during the year ending Sept. 30, 1916.

[Made by H. 8. Scupham.]

Gage Dis-
Date. height. | charge.

eel. Sec.ft.
July20................. e e e e o ieiieaeteeeaeieeanaenaaaaananaas © 110 252
2B e ee e ieeeiieiiiieieeaeitereeaceearanrearaaaa, 1.04 222
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Daity discharge, in second-feet, of Oak Grove Fork of Clackamas River at Ttmothy Meadows
near Cazadero, Oreq., for the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
159 245 340 378 385 208 162
157 252 353 378 400 205 160
155 258 366 | 392 400 202 170
154 247 407 424 370 200 166 .
150 241 440 424 355 200 164
148 243 440 440 328 195 164
145 258 424 458 328 195 166
157 269 424 496 315 210 168
159 280 407 476 302 202 172
159 285 378 458 302 200 172
157 280 366 458 290 192 172
157 [...... 340 458 290 190 172
156 f....... 340 476 278 190 170
155 1....... 340 496 278 188 172
157 |o.....n 340 496 265 188 172
170 f....... 353 516 290 186 174
175 |....... 366 556 218 184 174
179 |....... 366 556 278 184 172
194 ... ... 378 540 262 184 170
214 |....... 378 520 250 184 170
222 |....... 392 500 242
224 202 392 480 238
218 280 378 460 230
218 292 366 445 232
218 316 378 430 230
269 316 366 460 222
209 316 3i8 445 220
260 316 392 430 218
249 316 392 400 215
241 316 378 385 212
245 |....... 366 |....... 210

Daily discharge, in second-feet, of Oak Grove Fork of Clackamas River ot Timothy Meadows
near Cazadero, Oreg., for the period Oct. 1 to Nov. 26, 1916.

Day. Oct. | Nov. l Day. Oct. | Nov Day. Oct Nov

e walla 140

154 B2 12 e 138

156 1340113 140
156 142 150 140
........ 156 150 136
148 148 136

146 148 138

150 148 136

146 148 136

142 146 136

Nore.—Daily discharge interpolated Oct. 10-13, 1915, and June 19-22. Mean discharge estimated as
follows, by comparison with record at intake:

Second-feet.

Mean discharge Apr. 12-21, estimated as 286 second-feet, and Oet. 5-13, 1916, as 153 second-feet, by

interpolation.
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Monthly dzscharge of Oak Grove Fork of Clackamas River at Timothy Meqdows near
, Oreg., for the period Oct. 1, 1915, to Nov. 26, 1916.

Discharge in second-feet.

Month. (total in
Moaximum. | Minimum. | Mean, | 2¢refeet).

1915-16.

a Indicated on recorder graph while clock was stopped, probably occurred on Feb. 10.
OAK GROVE FORK OF CLACKAMAS RIVER AT INTAKE NEAR CAZADERO, OREG.

Location.—In SW.  sec. 4, T. 6 S., R. 7 E., 2,000 feet above proposed intake of
Oak Grove power development of Portland Railway, Light & Power Co., about
35 miles above Cazadero, Clackamas County.

DraiNaGE AREA.—131 square miles (ineasured by Portland Railway, nght & Power
Co.).

RECORDS AvaiLaBLeE.—May 21, 1909, to September 30, 1916.

GacE.—Friez water-stage recorder installed on left bank since October, 1913; Watson
recording gage used March, 1912, to September, 1913; vertical staff prior to 1912.

DiscHARGE MEASUREMENTS.—Made from cable; velocities high; channel straight.

CHANNEL AND cONTROL.—Gravel; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.51 feet at 4 a. m.
December 22 (discharge, 1,670 second-feet); minimum stage recorded, 0.58 foot
at 4 p. m. October 26 (discharge, 334 second-feet).

1909-1915: Maximum stage recorded, 8.40 feet November 24, 1909 (discharge,
2,670 second-feet); minimum discharge, 320 second-feet (gage height, 0.60 foot)
October 17 to November 3, 1911.

Ice.—Never any ice, as stream is largely spring fed.

Driversions.—None.

REecuraTION.—NoDRE,

Accuracy.—Stage-discharge relation changed slightly during high water; shift
assumed to have come during the long flood of June rather than during the slightly
higher short flood of December 22. Two rating curves, fairly well defined for
1916, used October 1 to June 15 and June 23 to September 30, the former based
on one measurement in 1915 and the latter on two measurements in 1917. Opera-
tion of water-stage recorder satisfactory, except March 23 to May 2, and for short
periods at other times. Daily discharge ascertained by applying to rating table
the mean daily gage height obtained by inspecting the recorder graph. Records
excellent, except for periods for which they are estimated, for which they are fair,

CooreraTioN.—Field data furnished by Portland Railway, Light & Power Co.

No discharge measurement was made during year.



188 SURFACE WATER SUPPLY, 1916, PART XII—C.

Daily discharge, in_second-feet, of Oak Grove Fork of Clackamas River at intake mear
Cazadero, Oreg., for the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
347 344 550 550 520 |.......
347 340 525 535 515 |.......
347 340 525 520 510 [.......
347 340 515 510 506 |.......
347 340 630 500 505 .......
347 340 630 496 506 |.......
347 340 630 491 505 |..eue..
347 654 486 500 458
347 340 708 482 495 471
347 340 660 473 490 462
350 340 624 460 485 453

340 590 455 480 448

340 570 455 480 444

347 340 545 455 480 444
344 400 520 455 480 435
340 450 515 500 480 435
340 550 491 470 485 435
340 600 478 460 490 435
340 660 473 460 490 435
340 535 482 455 485 435
340 555 790 447 . 480 435
340 600 | 1,410 455 476 435
340 876 | 1,030 575 471 435
340 642 860 560 471 435
340 811 790 525 471 435
340 720 698 505 466 444
648 466 435

7 580 630 496 462 431
347 660 600 486 462 427
347 590 580 482 458 427
344 |....... 570 486 458 |.......

NoTE.—Daily discharge interpolated June 24-29 and Sept. 16-24; estimated Nov. 15-17 and Jan. 16-18.
Mean for ]&eriods when gage was not working estimated from comparisons with records for station at

Timothy Meadows or by interpolation as follows:
Second-
t. feet.
L E0 R 3 June16-22....ciiiiiin i 1,300
May 1 and 2 R Sept. 1-7 . e e 480
May 18-24. ..ot 1,060

Monthly discharge of Oak Grove Fork of Clackamas River at intake mear Cazadero, Oreg.,
. Jor the year ending Sept. 30, 1916.

* Di. i - .
ischarge in second-feet Run-off
Month. (total in
Maximum. | Minimum. | Mean. | 2cre-feet).
3401 - 345 21,200
340 487 29,000
473 643 39, 500
447 490 30,100
496 779 44) 800
535 682 41,900
eeeneeeean 860 51,200
980 1,130 69, 500
930 1,160 69,000
530 743 45,700
458 485 29, 800
427 450 26, 800
340 687 498, 000

¢ Estimated by comparison with discharge at Timothy Meadows.
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LEWIS RIVER BASIN.

LEWIS RIVER NEAR AMBOY, WASH.

LocaTion.—In sec. 36, T. 6 N., R. 3 E., at Cresaps ferry crossing, on county road
from Amboy to Cougar, 1} miles below Canyon Creek, 2 miles above Speilei
Creek, and about 5 miles northeast of Amboy, Clarke County.

DrAmvAGE AREA.—665 square miles (measured on map in Water Supply Paper 253,
page 74, and checked on Forest Service map).

REecorps AvATLABLE.—January 20, 1911, to September 30, 1916.

GaGe.—Inclined staff on left bank, replacing vertical staff at same site and datum.
Gage reader, Philip Hanley.

DiscHARGE MEASUREMENTS.—Made from cable at gage.

CHANNEL AND coNTROL.—Gravel and small boulders; practically permanent.

ExXTREMES OF 8TAGE.—Maximum stage recorded during year, 12.0 feet at 12 p. m.
December 21 (discharge, 37,700 second-feet); minimum stage recorded, 0.15 foot
at 4 p. m. October 11 (discharge, 735 second-feet).

1911-1916: Maximum stage recorded was that of 1916; minimum stage recorded,
0.08 foot September 30, 1915 (discharge, 636 second-feet).

Ice.—Stage-discharge relation never affected by ice.

Drversions.—None.

Recuration.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 900 and 14,000 second-feet. Gage read to hundredths twice
daily; oftener during high water. Daily discharge ascertained by applying mean
daily gage heights to rating table. Records excellent.

Discharge measurements of Lewis River near Amboy, Wash., during the year en;iing
Sept. 80, 1916.

Date. Made by— hookS | chacse, || Date- Made by— horee. | s,
Feet. | Sec.ft. Feet, | Sec.-ft.

Nov. 16 | . V. Hodges.......... 3.55 5,920 || Nov. 18 4.68 8,980
17 [ edon e 450 | 8760 || June 27 70| 6530

17 |11 lla0l I 5.52| 11,800 || Sept. 2 68| 1,160
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Daily discharge, in second-feet, of Lewis River near Amboy, Wash., for the year ending

Sept. 30, 1916.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,320 | 4,650 | 6,890 | 7,430 | 5,600 | 6,100 | 2,940 | 1,910
2,320 | 4,650 | 6,620 | 8,300 | 5,850 (11,100 | 3,110 | 1,910
2,180 | 4,420 | 6,360 {10,200 | 6,620 (12,4001 2,940 | 1,910
2,180 1 4,200 | 6,100 {10,200 | 7,160 (11,400 | 2,780 | 1,790
2,620 | 4,200 | 6,100 |10, 7,160 | 8,910 | 2,780 | 1,670
4,200 | 5,360 | 5,850 111,100 | 7,160 | 7,160 | 2,620 | 1,670
5,600 | 6,360 | 6, 10,800 | 7,160 | 6,100 | 2, 1,670
7,710 | 9,530 | 6,100 (10,200 | 8,300 | 6,100 | 2,470 | 1,450
11,400 (12,100 | 6,620 | 8,600 { 7,710 | 6,620 | 2,470 | 1,450

8,600 19,900 |10, 7,160 | 7,710 | 6, 6,360 | 2,470 | 1,
7,710 14,800 | 9,840 | 7,710 | 7,160 [ 6,360 | 6,100 | 2,470 | 1,350
6,620 10, 9, 7,160 | 6,890 | 6,620 | 5,850 { 2,320 | - 1,250
5,600 | 1,910 | 8,910 | 8,910 | 7,160 | 7,160 | 7,160 | 5,600 | 2,180 | 1,250
5,120 | 1,790 10,500 | 8, 7,160 | 7,160 | 7,710 | 5,120 | 2,180 | 1,200
420 | 1,670 {11,100 | 6,890 | 8, 3 9, 5,120 | 2,040 | 1,250
1,560 (12,400 | 6,360 | 6,620 | 6,880 (10,200 | 4,650 | 2,040 | 1,200

00000 b
0908
00 00 00
gy
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7 1,200

7 1,160
2450 | 1,670 | 9 6,620 | 6,890 | 7,160 [10;800 | 4,200 | 1,910 | 1,160
37810 | 1,910 | 8,910 12,100 | 6,890 | 6,620 | 9, 4,200 | 1,790 | 1,160
22,700 | 2,620 | 8,000 [12,700 | 8,300 | 7,160 | 8,910 [ 4,000 { 1,790 | 1,120
93,900 | 3,450 | 7,160 | 9, 7,160 | 6,890 | 6,620 | 4,000 | 1,790 | 1,120
14,100 | 8,910 | 6, 9,840 | 7,160 | 6,620 | 5, 3,810 (1,670 | 1,
1, »220 | 6,100 | 8,000 | 6,620 | 5,850 | 5,600 | 3,810 | 1,670 | 1,
9,840 | 8300 | 5,850 {14,800 | 6,360 | 5,600 | 6,100 | 3,630 | 1,670 | 1,160
7,10 | 7,710 5,600 | 6,360 | 3,450 | 1,670 | 1,250
) 890 | 6,800 5,850 | 6,620 | 3,280 | 1,560 | 1,200
6,100 | 3,810 5,600 | 6,100 | 3,280 | 1,560 | 1,160
5,850 | 2,7 5,600 | 5,600 [ 3,110 | 1,670 | 1,070
4,880 | 2,620 |. 5,600 | 4, 2,940 | 1,670 | 1,070
4,200 | 2,470 5,360 [.-..... 2,040 | 1, ean

Monthly discharge of Lewis River near Amboy, Wash., for the year ending Sept. 30, 1916.

[Drainage area, 665 square miles.]

Discharge in second-feet. Run-off,
Month, Per Depth in Totalin
. inches on
Maximum. | Minimum.| Mean. sgﬁfga drainage | acre-feet.
* area.
4,650 735 1,340 2.02 2.33 82, 400
15,500 1,790 6,170 9.28 10.35 367,000
23, 900 3,450 , 920 11.9 13.72 487,000
9,220 1,450 3,550 5.34 6.16 218,000
19,900 2,180 f 11.6 12.51 443,
23,900 4,200 9,130 13.7 15.79 561,000
10, 500 5,850 7,110 10.7 11.94 423,000
11,100 5,360 7,450 11.2 12.91 458,000
11,400 4,200 7,410 11.2 12,50 441, 000
12, 400 2,940 5,500 8.27 9.53 338,000
3,110 1,560 2,160 3.25 3.76 133,000
1,910 1,070 1,340 2.02 2. 79,
23,900 735 5,550 8.35 113.74 | 4,030,000
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KALAMA RIVER BASIN.
EALAMA RIVER NEAR EALAMA, WASH.

Logation.—In sec. 7, T. 6 N., R. 1 E., 150 feet below power house of North Coast
Power Co., about 10 miles east of Kalama, Cowlitz County.

DrAINAGE AREA.—Not measured. o

Recorps Avamasre.—July 6, 1911, to January 11, 1912; December 1, 1912, to Sep-
tember 30, 1913; August 19 to September 30, 1916.

Gaae.—Vertical staff bolted to rock ledge; lower section on left bank; upper section,
in a cove on right bank opposite lower section. Gage reader, L. A. Van Fleet.
Gage at same location, but with datum 2 feet lower, used 1911 to January, 1912,
and one with datum 3 feet lower December, 1912, to September, 1913.

DiscHARGE MEASUREMENTS.—Made from a cable about one-half mile below gage.

CHANNEL AND coNTRrOL.—Control is a rock reef and bar of heavy gravel about 100
feet below gage; gravel may shift in extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded August 18 to September 30,
1.82 feet at 6 p. m. September 3 (discharge, 605 second-feet); minimum stage
recorded, 1.01 feet at noon September 30 (discharge, 276 second-feet).

1911-1913: Water over gage January 1 and 3, 1913 (discharge estimated 6,000
second-feet); minimum stage recorded, 0.85 foot (referred to 1916 datum) August
27 to September 1, 1911 (discharge, 232 second-feet).

Ice.—Stage-discharge relation never affected by ice.

Diversions.—None.

RecuramioN.—Operation of power plant causes some fluctuation but gage is read
only at times when load is steady.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined above
300 second-feet. Daily discharge ascertained by applying daily gage heights
torating table. Record excellent for discharge above 300 second-feet; good from
250 to 300 second-feet; fair below 250 second-feet.

1911-1913: Stage-discharge relation permanent and rating curve well defined
above 300 second-feet. Observer somewhat careless. Records of discharge
above 300 second-feet, good; below this they are fair.

chharge measurements of Kalama River near Kalama, Wash., during the years ending
Sept 80, 1912-1916. :

G Dis- e | Dis-
Date. Made by— heig t. chargo. Date. Made by— height. | charge.
Feet. | Sec.-ft. Feet, | Secft.
Oct. 19,1911 | R, C. Pierce....... 1.08 302 || Sept. 20,1916 | C. L. Batchelder..| 1.07 315
Nov. 19,1912 | James E. Stewart.| @3, 82 1,970 |} Sept. 21,1916 |..... [+ 1/ T, 1.05 303
July 5,1913 | H. M. Nelson..... 1.96 675

@ Gage height revised on basis of further study of notes.

Daily discharge, in second-feet, of Kalama River near Kalama, Wash., for the years end'mg
Sept. 80, 1911-1913 and 1916.

July.i Aug. | Sept. July.| Aug. [Sept.
3 246 276 246 415
396 | 246 246 246 360
378 | 246 276 232
360 | 246 276 232 202
342 246 500 232 292
342 | 246 870 232 292
342 | 246 700 232 202
342 | 246 232 276
342 | 246 455 232 1
342 | 276 455 332 261

2 1......
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Daily discharge, tn second-feet, of Kalama River near Kalama, Wash., for the years
ending Sept. 30, 1911-1918 and 1916—Continued. '

Day. Oct. | Nov Dec Jan. Day. Oct. | Nov. | Dec Jan.

1911-12. 1911-12,
6

Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1,950 | 930| 2,130 930| 1,180 930 276

2,130 870 | 1,950 870 | 1,700 930 342 246

2,310 1,180 | 1,620 870 | 1,780 870 360 700

2,130 1,460 | 1,460 810 990 810 360 2,040

1, 1,620 | 2,930 810 | 930 700 360| 1,320

1,700 1,780} 2,130 | 1,050 810 700 360 1,320

1,620 [ 2,130 | 1,950 | 1,950 810 645| 325| 1,250

1,460 [ 1,700 | 1,950 | 2,130 870 620 325 1,180

1,320 1,780 1,780 | 2,510| 930 620 325 1,110

1,320 1,620 | 1,700 | 2,130 870| 645 308 1,050

1,820 1,320} 1,620 | 2,610 810 620 308 1,050

1,250 | 1,320 | 1,620 | 3,1 870 545 308 700

1,820 1,180 | 1,780 | 2,610 930 545 | 342 455

1,700 | 1,250 | 1,460 | 1,700 | 1,320 545 | 342 415

2,130 | 1,320 | 1,620 1,700 | 1,250 522 | 342 378

2,610 | 1,460 | 1,390 | 1,320 | 1,180 455 360 378

3,150 | 1,700 | 1,320 | 1,320} 1,050 455 360 342

3,390 | 1,950 | 1,460 | 1,1 990 | 455 396 342

3,150 | 1,950 | 1,620 | 1,110 ( 1,320 455 378 342

2,220 | 1,320 | 1,700 | 1,050 | 1,620 455 342 326

1,700 1,780 | 1,700 1,700 435 342 325

1,460 | 1,700 | 1,620 1,110 | 3,150| 435 325 308

1,460 | 1,620 | 1,320 | 1,320 | 2,130 415 308 276

1,180 | 1,460 | 1,180} 1, 1,700 415 292 276

1,180 | 1,320 990 | 1,320 1,320 3% 276 276

1,050 | 1,180 | 1,320 [ 1,180 | 1,110 378 216 276

990 | 1,320 1,700 | 1, 990 378 276 276

930 | 1,700 1,780 | 990 030| 360 276 246

3,150 [ 1,320 930 870 360 276 246

4,660 990 930 930 360 276 246

3,750 360 | 276 |.eunu.. .

Day. Aug. | Sept. Day. v | Aug. Sept Day. Aug. | Sept.

396 292

378 276

378 276

342 276

360 292

360 325

378 292

360 276

360 276

342 276
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Monthly discharge of Kalama River near Kalama, Wash.

Discharge in second:feet.
T ds Run-off
Month. (total in
Maximum. | Minimum. | Mean. | 8cTe-feet).

276 344 17,700

233 248 15,200

232 345 20,500

246 314 19,300

246 | 1,430 85,100

20| 1,150 70,700

700 20,700

0| 2,010 125000

1,460 | 2,830 174,000

030 | 1,790 99,400

870 1,730 106,000

90| 1,640 97,600

810| 1,420 87,300

80| 1,230 73,200

360 542 33,300

276 395 20,000

599 35,600

342 3| 9,5m

276 323 19,200

COWLITZ RIVER BASIN.
OHANAPECOSH RIVER NEAR LEWIS, WASH.

Locarion.—In sec. 29, T. 14 N., R. 10 E., 900 feet above Clear Fork and 7 miles
northeast of Lewis; in Lewis County.

DRAINAGE AREA.—116 square miles (measured on Pl. I, Water-Supply Paper 313).

RECORDS AVAILABLE.—August 19, 1907, to January 12, 1913; April 14, 1913, to Sep-
tember 30, 1916. ‘

GacE.—Inclined staff on left bank, 900 feet above Clear Fork, since May 4, 1915;
prior to January 5, 1914, vertical staff 8 feet upstream from site of present gage
and at datum 0.06 foot lower; January 13, 1914, to May 1, 1915, vertical staff at
site of previous gage and at datum of present gage. Gage read by J. L. Jennings.

DISCHARGE MEASUREMENTS.—Made from cable 30 feet below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and small boulders; practically
permanent. One channel at all stages. Banks not subject to overflow. Collec-
tion of drift below gage and its removal during high stages causes changes in
stage-discharge relation. Stage of zero flow, mean of several determinations,
gage height 0.5 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.3 feet June 15
(discharge, 3,060 second-feet); minimum stage recorded, 0.21 foot October 11
(discharge, 58 second-feet).

1907-1916: Maximum stage recorded, above top of gage (8.0 feet) Novem-
ber 23, 1909 (mean discharge for day estimated at 7,500 second-feet); mini-
mum stage recorded, 0.20 foot September 28, 1915 (discharge 56 second-feet).

Ice.—Record discontinued during winter. '

Diversions.—None.

ReauraTiONs.—None.
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Accuracy.—Stage-discharge relation permanent.

to rating table.
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Rating curve well defined. Gage
read to hundredths. Daily discharge ascertained by applying daily gage heights
Records excellent.
CooPERATION.—Gage-height record furnished by Portland Railway, Light & Power Co.

The following discharge measurement was made by J. T. Hartson:
June 15: Gage height, 5.30 feet; discharge, 3,060 second-feet.

Daily discharge, in second-feet, of Ohanapecosh River near Lewis, Wash., for the years
ending Sept. 30, 1907-1914 and 1916.

Day. Aug. Sept. Day. Aug. | Bept. Day. Aug. | Sept.
1907.

132 155

155 132

180 132

210 132

180 132

155 132

132 132

132 132

132 111

111 111

11 |ecaeen..

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1907-08, -

) 111 111 faeo.... 305 132 255 305 | 1,110 820 | 2,460 460 132

2t 132 156 820 305 180 225 270 | 1,170 820 | 2,300 420 132

2 S, 111 132 725 270 180 225 305 990 820 | 2,220 340 144

4o 111 111 770 270 180 210 305 870 770 | 1,820 340 144

| S 111 111 770 270 210 195 305 820 820 | 1,590 322 144

Beviennnnnnns 111 111 635 270 210 180 270 930 1,520 322 144

1,740 305 144

1,980 305 144

2,060 | 270 122

1,820 270 122

1,740 { 255 144

1,900 240 144

2, 240 114

1,590 255 144

1,380 240 144

1,380 240 122

1,110 240 i

1,240 | 240 1

1,170 240 111

1,110 225 111

1,240 225 111

1,240 225 111

990 210 101

930 195 91

630 | 180 82

500 | 155 72

480 144 82

460 195 82

420 180 82

420 | 144 101,

40| 144 0...ennn
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Daily discharge, in second-feet, of Ohanapecosh River mear Lewds, Wash., for the years
ending Sept. 80, 1907-1914 and 1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. Apr. | May. | June. } July. | Aug. | Sept.
132 635 195 270 522 480 | 2,140 | 1,110 400 |- 168
101 820 240 225 255 480 545 | 3, 1,240 | 322 195

91 168 210 180 180 210 380 590 | 2,140 240 122
180 155 270 180 180 225 400 590 | 1,740 770 240 132
255 150 168 180 225 420 500 | 1,590 0 240 122

91 460 240 440 270 330 | 1,110 | 1,170 545 155 122
111 380 270 380 288 322 1,590 | 1,660 480 322 111
144 340 322 330 500 | 1,820 ] 1,660 460 210 111
144 305 340 270 305 330 1,660 | 1,050 420 168 122
340 305 305 255 |....... 330 545 | 1,380 990 420 155 132

305 255 256 | ... 340 480 | 1,310 | 1,110 440 155 122

770 |eee-n. 225 255 |...... 400 f....... 1,740 |....... 420 155 | .....
111 144 | 1,980 585 2,060 750 200 124
101 | 3,330 { 1,310 560 870 | 1,3%0 750 270 150
101 { 5,630 535 930 | 1,110 690 270 150
91 11,820 750 485 990 | 1,050 720 270 136
91 | 1,110 485 990 | 1,380 690 270 136

11| 40| 418
101 | 400 | 1,660
111] 380 1,110
101 322 870
101 288| 720

91 270 585

82 270 560 810 | 1,240 535 150 136

82 3,830 510 1, 930 510 150 u1

91| 4,330 462 1,170 | 1,520 | 1,240 510 165 1

132 | 2,140 418 1,820 | 1,170 | 1,050 510 165 136

P2 155 | 1,240 | 372 1,520 | 1,170 870 510 198 165
22 122 | 3,830 350 1,310 | 1, 750 485 182 182
< F 111} 7,500 330 1,520 | 1,980 720 372 150 150
R 168 | 4,130 310 s 2,380 750 350 136 136
b2 T 122 | 2,220 310 2,620 | 2,140 870 395 136 m
26 ... 111 { 1,380 290 2,700 | 1,740 930 372 136 111
b/ 101 870 290 1, 1,740 930 136 100
b T 101 | 1,240 290 1,660 | 1,310 870 310 136 131
- 111 | 4,750 252 1,240 | 1,450 690 330 %0 150
B0emineannnnnn 101 | 3,530 310 1,050 | 1,500 750 310 124 182
.3 P 111 - 290 ceneand) 1,820 Joe.o..| 310 241.......
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Daily discharge, in second-feet, of Ohanapecosh River near Lewis, Wash., for the years
ending Sept. 30, 1907-1914 and 1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. { Sept.
1910-11.

340 192 114 58 480 585 | 2,210 870 260 154

530 1 97 58 480 700 | 2,050 870 225 140

154 97 63 408 820 | 1,430} 1,050 260 140

670 166 97 69 340 11,2201 1,150 | 1,110 225 128

585 166 97 69 295 | 1,290 7 1,050 225 167

880 | 1,240

585 295 89 82 238 700 | 1,010 | 1,110 210 154

585 255 89 82 238 612 940 Sgg 195 128
255

192 154 75 221 238 820 | 1 575 167 208
192 133 75 340 238 700 | 1,110 154 260
179 123 75 .38 340 760 | 1,110 140 251
166 114 75 430 385 940 | 1, 375 140 242

25| o7 385| 760°| 505 87| 355| 140| 167
75| 97 362| 640| 505|1,450( 205| 140| 154
28| 97 2551 505| 530)1,110| 278 140| 140
192 89 238 990 | 205! 140| 140
206 89 255 559)1,150| 870| 278 140| 140
206 | 105 340 |oo.....| 1,810 |... ... 260 140 |.......
4821 172] e6s0| 28| 335 528 1, 25| 328
167} 58| 210 308| 5161, 225 395
4381 60| 505( 202| 460| 505] 1,230 25| 345
396| 154| 482| 195| 428| 5161240 210
355| 154| 460 181 | 395| 52| 1570|.......] T195| 238
3551 54| 471 167| 3651 614(1,000)....... 195 181
355| 151 482| 167 335| 700]2020|0..0010 195
452| 18] 541 67| 420|1,140| 214000000 202 | 335
550 | 155 162 505 (1,590 | 1,800 |--._ .. 210 | 280
528| 162| 625| 156| 578 1,450 (1,450 ......| 210| 225
505| 238) 650 148 501,310 1,560(....... 210 218
482| 315| e650| 140 625 1420|1660 .. .00 202 | 210
460| 98| 650| 139 1,520 | 1,890 ... 195 | 202
4180 1,660 612] 138( 5081010/ 1,520 02| 195
375 | 1300 | 575| 138| 415|2)300|1,260| 550 | 210| 181
365| 930| 692 138| 415|1,980| 990| 550 | 218| 167
335| 778 810 139| 415|1,660)1,120| 575| 225| 160
315| 625( 730| 140| 415! 1,780 1,240 210 | 154
205 57| 650| 136| 415/1,900| 1,570 530| 195| 154
278| 528| 600| 132| 375|1,860 ] 1,900 18| 154
(4
20| 518 1361 335|1;820| 1,200} 471] 173} 154
288 | 505| 462 140| 335{1,110| '650| 482| 199| 154
315| 516] 375| 139| 335|1,250|1,160| 448| 225| 147
288 528| 355| 138| 335/ 1380|1660 415| 196| 140
260| 699! 335| 166| 35| 1,520 1,740| 375| 167| 140
Beenaenennnnn. 104| e8| as1| swo| 28| 195| 335{1,420|1,820| 335{ 162| 140
27, Ll 98| 755| 242| s812| 260| 205| 335]/71,310]1,380| 315 13| 128
28,0 93| 652| 226| 755| 242| 395| 420|1/280| 'e30| 205| 148| 115
2., 93 210 | 872 345| 505 1,240 ]....... 2781 10| 115
30.--..i.lll 93] 516| 194 990 (....... 295 | 516 | 1,180 |--..... 20| 200| 115
3.l 83 ]....... FLCR I 315 |... ... 1,110 §o..oo. 2421 26010.....0.
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Daily discharge, in second-feet, of Ohanapecosh River mear Lewis, Wash., for the years
ending Sept. 30, 1907-1914 and 1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,820 612 140
1,600 650 300
1,380 [ 638 460
1,310 625 555
1,240 520 650
1,420 415| 502
1,500 | 438] 355
1, 480 460 308
1,380 | 438 260
¢
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Daily discharge, in second-feet, of Ohanapecosh River near Lewis, Waush., for the years
ending Sept. 30, 1907-1914 and 1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. | Sept.

1915-16.

Note.—Discharge Aug. 19, 1907, to Sept. 30, 1914, revised since publication in Water-Supply Papers 312;
332,362, and 304. Daily discharge ascertained as follows: Aug. 19, 1907, to Nov, 22, 1909, ang Nov, 23, 1909,
to Oct. 3 1910, from rating curves well defined above and fairly well defined below 150 second-feet; Oct. 4,
1910,to Yune 11, 1911, from rating curve fairly well defined above and poorly defined below 200 second-feets
June 12, 1911, to Sept. 30, 1914, from rating curve welldefined above and fairly well defined below 100second-
feet; Oct. 1, 1915, to Sept. 30, 1916, from well-defined rating curve. stoharree for periods when gage was
not read estimated by comparison with fiow of Cowlitz River at Lewis as follows: Nov. 24 to Dec. I, 1907,
1,100 second-feet; Nov. 23, 1909 (water over gage), 7,500 second-feet; Mar. 1-6, 1910, 1,100 second-feet; Mar.

-13, 1910, 600 second-feet. Gage readings June 30 and July 6to 12, 1912, apparently in error one foot, dis-
charge estimated from corrected gage heights, after comparison with record of flow of adjacent streams, as
follows: June 29-30, 800 second-feet; July 1-6, 700 second-feet; July 7-13, 600 second-feet. Gage height Jan.
5, 1914, estimated by observer, gage washed out. Discharge interpolated for other days when gage. was
not read. Gage read daily prior to September, 1911, and every second day fram September, 1911, to Sep-
tember, 1913,  Revised records good_except for low water during winter of 1910-11, extremely low
water (iurlng other years, and periods when discharge was estimated -by comparison with adjacent
streams, when they are only fair.
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Monthly discharge of Ohanapecosh River near Lewis, Wash., for the years ending Sept.
30, 1907-1913.

[Dralnage area, 116 square miles.]

Discharge in second-feet. Run-off.
Month, ) Per Depth in Total
2. 2t 1nches on otal i
Maximum. { Minimum.| Mean. sgnq]ﬁ-e drainage | acre-feet.
* area.
1.26 0.61 3,770
1.26 1.41 8,690
.

.862 0.99 6,150
3.21 3.58 22,100
4.92 5.67 35,100
2.09 2.41 14,900
1.76 1.90 11,700
5.60 6.46 40,000
6.34 7.07 43,800
7.61 8.77 54,300

13.0 14.50 89, 800
1.7 13.49 , 600
2.16 2.49 15,400
1.03 1.15 7,080
5.03 68.48 424,000
1.38 1.59 9, 840
4.09 4.56 28,200
1.92 2.21 13,700
4.03 4.65 28,800
2.61 2.72 16,800
2.35 2.7 16, 800
3.47 3.87 23,900
7.99 9.21 57,000
14.7 16.40 101, 000
7.09 8.17 0, 500
2.04 2.35 14, 600
1.21 1.35 8,330
4.41 59.79 369, 000
.948 1.09 8,760
16.8 18.74 116,000
5.30 6.11 37,800
3.86 4.45 27,500
2.75 2.86 17,700
8.88 10.24 63,300
9.48 10.58 65,500
13.7 15.79 97,800
9.40 10.49 64,900
4.88 5.63 34,800
1.85 2.13 13,200
1.08 1.20 7,440
| 659 89.31 553,000
4.59 5.29 32,700
7.50 8.37 . 800
2.96 3.41 21,100
1.33 1.53 9,470

L711 .74 4,580
1.86 2.14 13,300
3.27 3.65 22,600
6.53 7.53 46, 600

1.7 13.05 , 200
5.66 6.52 40,300
1.50 1.73 10,700
1.83 2.04 12,600
4.13 56.00 347,000
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Monthly discharge of Ohanapecosh River near Lewis, Wash., for the years ending Sept.
80, 1907-1918—Continued.

Discharge in Second-feet. Run-off.
Month, Per Depth in Total
: . inches on 'otal in
Maximum. | Minimum.| Mean. sgﬁlage drainage | acre-feet,
. ares,
120 1.03 1.19 7,380
469 4.04 4,51 27,900
352 3.03 3.49 21,600
561 4.84 5.58 34,500
521 4.49 4.84 30,000
186 1.60 1.84 11,400
428 3.69 4.12 25,500
1,300 11.2 12.91 79,900
1,420 | 12.2 13.61 84,500
520 4,48 5.16 32,000
199 1.72 1.98 12,200
201 1.73 1.93 12,000
522 4.50 61.16 379,000
.
October.... . 210 93 142 1.22 1.41 8,730
November. . 1,820 167 684 5.90 6.58 40,700
December.. 595 260 340 2.93 3.38 20,900
930 875 569 4.91 2.19 13,500
575 181 393 3.39 2.14 13,300
2,021 438 1,120 9.66 11.14 68,900
2,540 1,310 1, 16.3 18.19 112,000
1,820 575 1,200 | 10.3 11.87 73,800
0 168 330 2.84 3.27 20, 300
650 115 230 1.98 2.21 13, 700

COWLITZ RIVER AT LEWIS, WASH,

- Location.—In sec. 15, T. 13 N., R. 9 E., at suspension bridge about a mile northeast
of Lewis and 14 miles below Lake Creek, in Lewis County.

DRAINAGE AREA.—275 square miles (measured on Pl. I, Water-Supply Paper 313).

REecorps AvaiLaBre.—July 1, 1911, to September 30, 1916.

Gace.—Vertical staff bolted to solid rock on left bank 40 feet above suspension bridge;
installed May 3, 1915; read by J. L. Jennings, William Sethe, and E. R. Voorhies.
Original gage was installed August 15, 1907, by Valley Development Co., on left
bank 150 feet below site of present gage and at a different datum; this gage was
washed out November 20, 1911, and November 3, 1914, but was replaced each time
atsamesite and datum. Datum of published gage heights for year ending Septem-
ber 30, 1913, is 0.07 foot lower than correct datum of old gage, as corrections to gage
heights were not applied for that year.

DISCHARGE MEASUREMENTS.—Made from bridge at gage or by wading.

CHANNEL AND cONTROL.—Bed of stream composed of gravel and sand; likely to shift.
Right bank subject to overflow at extremely high stages. Control is gravel and
boulder riffle 300 feet below gage. Stage of zero flow, according to measurements
made August 29, 1915, gage height —1.80 feet +0.3 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.1 feet July 2
(discharge, 11,600 second-feet); minimum stage recorded, 0.39 foot October 12
(discharge, 360 second-feet).

1911-1916.—Maximum stage recorded, 7.35 feet November 19, 1911 (discharge
not determined); stage probably higher on following day, when gage was washed
out; minimum stage recorded, 0.95 foot October 30 to November 3, 1911 (discharge
285 second-feet).
Ice.—Stage-discharge relation not affected by ice.
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DiverstoNs.—None.

REeGurATION.—None.

Accuracy.—Stage-discharge relation changed June 14-16. Rating curve used before
change well defined below 8,000 second-feet; after change, fairly well defined.
Gage read once daily to hundredths. Daily discharge ascertained by applying
daily gage heights to rating table; shifting-control method used June 14-16.
Records prior to June 14 excellent; subsequent to that date, good.

. CooPERATION.—(Gage-height record furnished by United States Forest Service and
Portland Railway, Light & Power Co.

Discharge measurements of Cowlitz River at Lewis, Wash., during the year ending Sept. 30,
1916. i

{Made by J. T. Hartson.)

Date. Gage Dis-

Daily discharge, in second-feet, of Cowlitz River at Lewis, Wash., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept.
| PP 654 | 2,290 | 942 | 960 1,420 | 1,860 | 2,940 | 2,440 | 4,550 | 2,580 | 1,330
883 | 883 1,320 | 1,860 | 3,310 | 2,770 (11,600 | 2,420 | 1,390
920 1,270 | 2,000 | 4,750 | 3,500 | 8,920 | 2,580 | 1,170
846 |} 850 | 1,120 | 2,140 | 4,530 | 4,530 | 5,880 | 2,420 | 1,220
811 1,080 | 2,140 | 4,970 | 3,900 | 4,550 | 2,420 930
776 1,080 | 2,000 | 5,410 | 3,500 | 4,120 | 2,110 870
7441 920 | 1,040 | 2,000 | 4,110 | 3,900 | 4,330 | 2,110 810

712 {1,000 | 1,540 | 2,290 | 3,500 | 4,750 | 6,340 | 2,420
712 | 1,220 | 6,540 | 2,440 | 3,120 | 5,410 | 5,780 | 2,110 770
683 | 2,440 | 5,410 | 2,600 | 2,600 | 3,900 | 5,210 | 2,110 735
654 | 2,140 | 4,750 | 2,770 | 2,290 | 3,500 | 5,880 | 2,340 700
654 | 1,660 | 4,750 | 2,440 | 2,140 | 3,900 | 7,030 | 2,580 7%
654 | 1,760 | 4,110 | 2,290 | 2,000 | 5,410 | 6,110 | 2,260 700
600 | 1,860 | 3,120 | 2,440 | 2,000 { 6,340 { 4,550 | 2,260 668
654 | 3,310 | 2,600 | 2,440 | 2,140 | 7,360 | 4,550 | 1,970 668
654 | 3,000 | 2,440 | 2,290 | 2,440 | 9,270 | 5,650 | 1,640 668
LY O 443 11,120 | 920 | 600 | 3,500 | 2,290 | 2,140 | 2,940 | 9,640 | 5,650 | 1,450 700
18, 443 (1,170 | 920 | 600 !3,120 | 2,200 | 2,140 | 3,120 | 8,920 | 3,910 | 1,220 700
19l 462 | 4,320 884 592 12,770 | 3,200 | 1,8¢0 | 3,500 | 6,340 | 8,300 | 1,120 668
20 eneannn-. 424 12,440 | 846 | 583 | 2,600 | 4,110 | 1,860 | 3,120 | 4,850 | 4,120 | 1,020 700
) E 443 [ 2,200 | 1,480 | 575 | 2,440 | 4,110 | 1,730 | 2,940 | 3,300 | 4,330 | 1,170 700
22 .l 443 | 2,140 | 3,500 | 654 | 2,440 | 3,500 | 1,660 | 2,770 | 3,110 | 8,700 | 1,280 668
P I, 776 | 2,290 | 2,440 | 1,170 | 2,140 | 2,770 | 1,600 | 2,440 | 4,330 | 3,300 | 1,450 635
24 ... 654 | 1,660 | 2,000 | 1,220 | 2,000 | 2,600 | 1,540 | 2,290 | 5,210 | 3,300 | 1,640 605
b I 2,440 | 1,730 | 1,730 [ 1,000 | 1,860 | 2,440 | 1,860 | 2,290 | 5,210 | 2,930 | 1,700 575
..., 1,860 | 1,540 | 1,480 [ 920 | 1,860 | 2,440 | 2,140 | 2,290 | 6,340 | 2,420 | 1,510 635
Q. 1,420 11,270 | 1,320 | 846 | 1,860 | 2,290 | 2,290 | 2,600 | 5,650 { 2,420 | 1,390 635
- S 1,220 | 1,160 | 1,220 [ 811 {1,730 { 2,080 | 2,770 | 2,940 | 4,550 | 2,420 | 1,450 575
29 ... 920 | 1,040 | 1,170 [ 744 | 1,540 | 1,860 | 1,860 | 2,770 | 3,700 | 2,420 | 1,450 605
30, i 846 | 1,000 | 1,080 | 744 !... ... 1,730 | 2,440 | 2,600 | 3,700 | 2,860 | 1,390 546
1 5,410 |...... JL000 712l . 1,800 |....... 2,600 |....... 37300 | 1,390 |.......

Nore.—Gage not read Feb. 1-6; discharge estimated by comparison with record of flow at Mossy Rock.
Discharge interpolated one to three days in each month (gage not read). .
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Monthly discharge of Cowlitz River at Lewis, Wash., Jor the year ending Sept. 30, 1916.

[Drainage area, 275 square miles.]

Discharge in second-feet. Run-off.
Month. Per 1]1)19 th in Totalin
B .. ches on otal
Maximum. | Minimum. | Mean. sglxhaére drainage | acre-feet.
* area.

October........ocovmieceiiiiiiaia, 5,410 360 873 3.17 3.66 53, 700
November........................ 4,320 575 1,370 4,98 5.56 81,500
December. .. 3, 500 846 1,480 5.8 6.20 91,000
January.. . 1,220 576 764 2.78 3.20 47,000
February. 3,900 |..ooeeiaon.. 1,900 6.91 7.45 109, 000
March..... 6,540 1,040 2,680 9.75 11.24 165, 000
April...... 2,770 1,540 2,130 7.756 8.65 127,000
5,410 2,000 3,010 10.9 12.57 185, 000
9,640 2,440 4,960 18.0 20.08 295, 000
11,600 2,420 4,690 17.1 19.71 288 000
2,580 1,020 1,840 6.69 7.71 113, 000
1,390 546 772 2.81 3.14 45,900
THe Year. ... coeeeeeeeneen.. 11, 600 360 2,210 8.04 109.17 | 1,600,000

COWLITZ RIVER AT MOSSY ROCK, WASH.

Locamion.—In sec. 1, T. 12 N., R. 2 E., at county highway bridge 1 mile north of
Mossy Rock, in Lewis County, and 2} miles above mouth of Tilton River.

DRrRAINAGE AREA.—1,170 square miles (measured on Pl. I, Water-Supply Paper 313.)

RECORDS AVAILABLE.—January 1, 1912, to September 30, 1916 (fragmentary).

Gace.—Vertical staff in three sections on left bank 100 feet above bridge; read by
G. W. Jerrells. Chain gage on bridge, at different datum, was used prior to
September 18, 1913.

DiscHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND cONTROL.—Channel above and below gage is deep canyon whose walls
are almost vertical. Control is a broad riffle, 450 feet below gage, composed of
sand, gravel, and boulders; shifting at high stages. Stage of zero flow, about gage
height —0.9 foot.

EXTREMES OF DISCHARGE.—Maxiinum stage recorded during year, 14.6 feet at 7 p. m,
June 18 (discharge, 23,500 second-feet); minimum stage recorded, 1.40 feet Octo-
ber 10-13 (discharge, 825 second-feet).

1912-1916: Maximum stage recorded, 18.0 feet January 7-8, 1914 (discharge,
30,300 second-feet); flood of November, 1908, as determined by leveling from
high-water marks pointed out by residents, reached a stage corresponding to
about 29.4 feet on present staff gage (discharge about 51,000 second-feet); mini-
mum stage recorded October 10-13, 1915.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

. ReguraTioN.—None. -

Accuracy.—Stage-discharge relation changed June18. Rating curve for period before
change well defined below 14,000 second-feet; for period after change, well de-
fined below 8,000 second-feet. Gage read to half tenths once daily. Daily dis-
charge ascertained by applying daily gage heights to rating table. Records good
except for extremely high water.
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Discharge measurements of Cowlitz River at Mossy Rock, Wash., during the year ending

. Sept. 80, 1916.

Gage | Dis- Gage | Dis-

Date. Mads by— height. | charge. Date. Made by— height. | charge.

Feet. | Sec.-ft. Feet. | Sec.-ft.

Nov. 30 | C. G, Paulsen.......... 4.69| 5,210 | Dec. 9|C.0O,Brown........... 7.75 | 10,600

Dec. 1 |..... do...oiiiit 4.46 4,780 10 |..... do... el 7.157 9,690

Daily discharge , in second-feet, of Cowlitz River at Mossy Rock, Wash., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.

5,670 | 4,780 | 4,260 | 2,330 | 5,670 | 7,470 | 8,930 | 8,010 |10,300 | 6,440 | 3,310

3,920 | 4,260 | 3,920 | 2)210 | 5,490 | 7,470 [ 9,300 | 8,190 [10,900 | 6,260 | 3,310

3,600 | 5,670 | 3,600 | 2,210 | 5,310 | 7,470 (12,600 | 8,380 [22,700 | 6,¢80 | 3,310

3;290 | 6,210 | 3, 21330 | 5,000 | 7.470 |13,700 [12;300 17,900 | 5,360 | 3,310

2,720 | 6,390 | 3,140 | 2,460 | 4,600 | 7,470 (14,700 |11,900 (15,900 | 5,360 | 3,160

2,720 | 6,750 | 3,000 | 2,460 | 4,430 | 7,290 (14,800 (11,000 13,100 | 5,360 | 2,870

2,460 | 6,930 | 2,860 | 2,590 | 4,600 | 7,110 15,400 |L1,200 11,600 | 5,360 | 2,460

2,460 | 8,380 | 2,860 | 3,920 | 7,470 | 7,200 |12, 400 (11,700 [11,800 | 5,360 | 2;590

2,210 (10,860 | 2,720 | 5,310 (12,100 | 7,470 10,800 (12,600 [12,400 | 5,540 [ 2,460

2,090 | 9,480 | 2,460 | 9,300 {16,700 | 7,830 | 9,300 {13,000 |13,300 | 5,360 | 2330

2,210 | 7,830 | 2,330 | 9,670 [16,700 | 8,190 | 8,560 |10,800 13,300 | 5,360 | 2,210

1,970 | 6,570 | 2,210 (10,000 [16,300 | 8,740 | 7,650 [10,000 (13,300 | 5,180 | 2,000

1,970 | 6,030 | 2,210 | 8,380 [14,800 | 8,380 [ 7,470 {12,800 (13,300 | 5,360 | 1,970

1,850 | 5,310 | 2,210 | 9,300 [13,600 | 8,010 | 7,470 [14,800 {12,400 | 5,000 | 1,740

2,090 | 4,780 | 2,330 |10,800 (11,200 | 8,190 | 7,470 [16,000 [10,100 | 4,820 | 1,630

2,210 | 4,600 | 2,330 (14,300 | 9,860 | 7,650 | 7,290 19,200 (12,200 | 4,640 | 1,520

2,460 | 4,260 | 2,210 {15,200 | 8,930 | 7,290 | 7,470 20,300 {11,800 | 3,960 | 1,520

4,600 | 4,090 | 2,210 {13,600 | & 380 { 7,110 | 8,190 [23,000 [10,500 | 3,470 | 1,420

7,830 | 3,920 | 2,210 {12,600 | 8,380 | 6,930 | 8,930 {21,700 | 9,780 | 3,310 | 1,420

9,300 | 3,760 | 2,210 |12,300 [11,200 | 6,57C | 9,860 [16, 8,660 | 3,160 | 1,420

8,010 | 6,030 | 2,090 {11,200 |14,800 | 6,390 | 9,300 [12,400 | 8,660 | 3,010 | 1,420

81380 20,900 | 2,690 {10,200 |14,100 | 6,210 | 9,120 | 9,960 | 8,660 | 2,870 | 1,420

8,740 (14,800 | 2,210 | 9,360 (11,900 | 6,030 | 8,190 | 8,660 | 8,300, 3,010 [ 1,420

9,120 (12,300 | 3,600 | 8,560 |11,200 | 5,850 | 7,830 | 9,780 | 7,740 | 3,310 | 1,420

8,560 | 9,860 | 3,000 | 7,650 |10,600 | 6,080 | 7,470 |12;900 | 7,560 | 3,310 | 1,420

8,010 | 8,560 | 3,140 | 7,470 [13,900 | 6,570 | 7,470 [13,300 [ 6,820 | 8,310 | 1,520

6,750 | 7,110 | 2,860 | 7,110 |11,700 | 7,470 | 7,650 [13,300 | 6,260 | 3,310 | 1,520

5,850 | 6,570 | 2,720 | 6,570 [10,C00 | 8,380 | 8,010 13,100 | 5,900 | 3,310 | 1,520

5,670 | 6,570 | 2,460 | 6,210 | 9,300 | 8,560 | 8,380 10,500 | 5,900 | 3,310 | 1,630

5,130 | 5,130 [ 2,000 |.." ... 8,930 | 8380 | 8,380 10,300 | 5,900 | 3,310 | 1,630

....... , 2,090 |-...218,190 |...._..| 8,010 |.......| 6,820 | 3,310 [...] ..

Nore.—Gage not read Nov. 25; discharge interpolated.

Monthly discharge of Cowlitz River at Mossy Rock, Wash., for the year ending Sept. 30,1916.

[Drainage area, 1,170 sguare miles.]

Discharge in second-feet. Run-off.
Month. ' per | Depthin | oo
5 . : inches on 'ota.
Maximum. | Minimum.| Mean. Sx%lhaelﬂ drainage | acrefeet.
. area.
3,000 825 1,410 .21 1.40 86,700
9,300 1,850 | 4,730 404 4.51 281, 000
20,900 3,760 7,200 6.15 7.09 443,000
4,260 2,090 | 2,660 27 2.62 164. 000
15,200 2,210 7,780 6.65 7.17 448,000
16,700 4430 10,200 8.72 10.05 627,000
8,740 5,850 7,380 6.31 7.04 439, 000
15,400 7,200 | 9,420 8.05 9.28 579,000
23,000 8,000 12,900 11.00 12.27 768, 000
22,700 5,900 | 10,800 9.23 10.64 664,
6,440 2,870 ,390 3.76 4.32 270, 000
3,310 1a20] 2030 174 194 121, 000
23,000 825| 6,730 5.75 78.33 | 4,890,000
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CLEAR FORK NEAR LEWIS, WASH,

Locarion.—In sec. 29, T. 14 N., R. 10 E., above Yakima trail bridge, 1,000 feet above
mouth, and about 7 miles northeast of Lewis, in Lewis County.

DravAGE AREA.—48 square miles (measured on Pl. I, Water-Supply Paper 313).

Recorps AvAILABLE.—August 20, 1907, to September 30, 1916.

Gage.—Vertical staff on right bank 350 feet above bridge; read by J. L. Jennings.
Gage was washed out several times prior to 1912 but was replaced at same site and
approximately same datum. Relation of present datum to that maintained
before 1912 somewhat uncertain.

D1scHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders; shifts during
extremely high water. One channel at all stages. Stage of zero flow, according
to measurements September 9, 1913, gage height —1.0+0.1 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.65 feet at 4.50
p. m. June 15 (discharge, 1,370 second-feet); minimum stage recorded, 1.25
feet October 1 (discharge, 50 second-feet). -

1907-1916: Maximum stage recorded, 7.3 feet November 23, 1909 (discharge,
2,530 second-feet); minimum stage recorded, 1.16 feet September 28, 1915 (dis-
charge, 43 second- feet).

Ice.—Record discontinued during winter.

Drversions.—None.

ReauraTion.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Gage
read to hundredths. Daily discharge ascertained by applying daily gage heights
to rating table. Records excellent.

CooreraTION.—Gage-height record furnished by Portland Railway, Light & Power
Co.

The following discharge measurement was made by J. T. Hartson:
June 15: Gage height, 4.58 feet; discharge, 1,310 second-feet.

Daily discharge, in second-feet, of Clear Fork near Lewis, Wash., for the year ending Sept.
30, 1916.
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LAKE CREEK AT OUTLET OF PACEWOOD LAKE, NEAR LEWIS, WASH.

Locarion.—In sec. 21, T. 13 N., R. 10 E., 500 feet below outlet of Packwood Lake,
5 miles east of Lewis, in Lewis County.

DraiNaGE AREA.—About 18 square miles (measured on Pl. I, Water-Supply. Paper
313).

RECORDS AvarLaABLE.—September 2, 1911, to September 30, 1916.

Gagr.——Vertical staff spiked to cedar tree on right bank, 32 feet upstream from weir
and 500 feet below outlet; read by J. L. Jennings. Zero of gage at elevation of
crest of weir.

DiscHARGE MEASUREMENTS.—Made from foot bridge just above weir or by wading.

CHANNEL AND CONTROL.—A rectangular weir 19.94 feet long, with crest 1 inch wide,
forms control. Overflow occurs at gage height 4.4 feet.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 4.00 feet, morning
reading, June 18 (discharge, 582 second-feet); minimum stage recorded, 0.57

, foot October 21 and 22 (discharge, 36 second-feet).
1911-1916: Maximum stage recorded June 18, 1916; minimum stage recorded,
0.48 foot February 26 to March 3, 1915 (discharge, 33 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

ReguraTion.—None. ‘

Accuracy.—Stage-discharge relation permanent. Rating curve well defined except
for extremely low water. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage heights to rating table. Records good
except for extremely low water.

CooPERATION.—Gage-height record furnished by Portland Railway, ight & Power
Co.

The following discharge measurement was made by Hartson and Jennings:
June 14: Gageheight, 2.22 feet; discharge, 253 second-feet.

Daily discharge, in second-feet, of Lake Creek at outlet of Packwood Lake, near Lewts,
Wash., for the year ending Sept. 30, 1916.

Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. { July. | Aug. | Sept.
71 74 70 48 82 94 112 124 | 244 166 118
88 70 73 51 82 88| 118 124 | 332 159 118
88 68 73 82 88| 138 124 462 | 159 118
88 82 68 82 94 173 152 422 159 124
88| 94| 64|\ 60| 82| 94| 204| 166|350 | 152| 112
82 94 62 77 88 228 166 296 145 106
77 94 60 82 88 244 166 278 145 100
78 100 59 73 88 94 228 180 | 296 152 94
73 106 58 77 100 94 204 204 314 152 94
67 106 56 82 112 100 196 212 314 152 94
64 100 85 88 138 106 166 204 296 145 88
62 94 54 82 152 106 152 196 314 152 88
60 88 53 76 173 106 138 212 332 152 77
58 52 73 166 106 124 244 206 152 73
59 82 51 73 159 106 118 314 278 152 70
62 46 77 145 106 112 404 296 145 67

75 45 82 124 106 112 502 314 138 64

7 73 43 88 118 106 124 562 124 62
124 70 43 88 112 100 138 462 | 278 118 61
145 68 45 88 131 100 145 368 244 106 61
138 94 47 88 152 100 145 206 244 100 60
138 152 49 94 159 94 145 260 228 60
152 152 51 100 152 88 138 228 228 100 58
138 138 51 100 138 88 131 244 212 106 56
138 131 51 94 138 82 124 260 204 112 60
131 124 52 88 138 88 118 278 188 112 64
124 106 51 88 131 100 124 314 173 112 69
112 100 49 88 124 112 124 314 166 118 66
100 94 47 88 112 118 131 278 166 118 85
94 75 [ I 1 118 131 244 152 124 60
....... 70 47 ool 100 |...... ] 131 4....... 159 124 |.......

NoT1E.—Gage not read Feb. 3-7; discharge estimated.
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Monthly discharge of Luke Creek ot outlet of Puckwood Lake, near Lewis, Wash., for
the year ending Sept. 30, 1916.

Discharge in second-feet. Run-off
: (totalin
Month. acre-feet).
.| Minimum. | Mean.

36 46.5 2,860

58 94.9 5,650

68 94.8 5,830

43 53.9 3,310

48 78.4 4,510

77 121 7,440

82 98 5,870

112 149 9,160

124 260 15,500

152 270 16, 600

94 134 8,240

56 80.2 4,770

36 124 89,700

YOUNGS RIVER BASIN.
YOUNGS RIVER NEAR ASTORIA, OREG.

Locarion.—In NE. }sec. 2, T. 6 N., R. 9 W., at MacGregor-Malone logging camp,
about 4 miles above Youngs River falls and 13 miles south of Astoria, Clatsop
County.

DrAINGAE ArREA.—Not measured.

REecorps AvAILABLE.—March 7 to September 30, 1916.

Gace.—Vertical staff on right bank opposite cook house.

DiscaarceE MEASUREMENTS.—Made by wading at low stages; no equipment for flood
measurements,

CraNNEL AND ConTrOL.—Control is of rock and compact clay; channel is a succes-
sion of pools and riffles at low stages; velocities high in flood.

ExTREMES OoF STAGE.—Maximum stage recorded March 7 to September 30, 7.6 feet
at 8 a. m. March 8; minimum stage, 2.30 feet September 1, 2, 6 to 8, 11 to 25,
and 28 to 30.

Ice.—Stage-discharge relation unaffected by ice.

Diversions.—None,

Reaurarion.—None.

Accuracy.—Gage read to hundredths once daily. Rating curve not developed,
owing to lack of discharge measurements.

The following discharge measurement was made by C. L. Batchelder:
August 8, 1916: Gage height, 2.50 feet; discharge, 23.2 second-feet.
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Daily gage height, in feet, of Youngs River near Astoria, Oreg., for the year ending
- Sept. 80, 1916.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.55 3.20 2.95 2.70 g 30
3.40 3.10 2.80 2.65 |. ‘2.30
3.30 3.00 2.80 2.62 |.. 2.40
3.30 3.00 2.80 2.50 |. e @, 45

.3.28 3.00 2.85 2.50 |. 2.4
3.20 3.35 2.72 2.45 [, 2.30
3.12 3.30 2.70 2.40 |........ 2.80
3.10 4.10 2.70 2.40 2.50 2.30
3.10 4.20 2.78 2.50 [........ 2.45
3.10 4.05 2.70 2.60 |........ 2.40
3.30 3.85 2.68 2.50 |........ 2.30
3.25 3.50 2.60 2.60 | ... 2.30
3.10 3.50 2.58 2.50 ... 2.30
3.15 3.35 2.50 2.50 [.ceen... 2.30
3.15 3.30 2.50 2.50 2.30
3.10 3.20 2.50 3.15 |. 2.30
3.50 3.10 2.50 3.55 |. 2.30
4.05 3.10 2.50 3.40 |. 2.30
3.90 3.00 2.65 3.00 2.30
4.25 3,00 2.80 3.85 2.30
3.85 3.10 2.75 3.75 |. 2.30
3.65 3.35 2.70 3.60 (. 2.30
3.48 3.20 2.62 3.70 2.30
3.38 3.00 2.50 3.38 |. 2.30
3.35 3.00 2.50 2.88 2.30
3.45 2.90 2.58 2.80 2.40
3.30 2.80 2.70 2.70 2.45
3.38 2.90 2.80 2.55 2.30
3.30 3.00 2.78 2. 50 2.30
3.30 3.05 2.80 2.60 |. 2.30

........ 3.00 fenu....] 2.85 2.30

STREAMS BETWEEN COLUMBIA RIVER AND KLAMATH RIVER.

ROGUE RIVER BASIN.
ROGUE RIVER BELOW PROSPECT, OREG.

Location.—In sec. 6, T. 33 8., R. 8 E., at Prospect power plant of California-Oregon
Power Co., 2 miles below Prospect, Jackson County, about 47 miles northeast
of Medford, 1 mile below mouth of Mill Creek, and 2 miles above Middle Fork.

DraNaGE AREA.—Not measured.

REecorps AvAILABLE.— August 8, 1913, to September 30, 1916.

Gage.—Vertical staff on right bank about 100 feet above power house; read by
Charles A. Lower.

DiscEARGE MEASUREMENTS.—Made from cable about 500 feet above gage.

_CBHANNEL AND coNTRoL.—Control of large boulders; practically permanent.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 4.9 feet March
20 (discharge, 2,870 second-feet); minimum stage recorded, 2.3 feet October 1
to 8, 5, 9, and 10 (discharge, 400 second-feet). )

1913-1916: Maximum stage recorded, 5 feet, at noon April 15, 1914 (discharge,
3,000 second-feet); minimum stage recorded, 2.3 feet September 30 to October
3,0ctober 10, and November 7, 1915 (discharge 400 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—The Califomnia-Oregon Power Co.’s flume diverts around this station;
a record is kept of the quantity diverted.

ReauratioNn.—None.
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Accuracy.—Stage-discharge relation practically permanent. Rating curve is well
defined between 400 and 3,000 second-feet. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to rating
table. Records good. :

The following discharge measurement was made by C. L. Batchelder:
June 19, 1916: Gage height, 4.05 feet; discharge, 1,860 second-feet.

Daily discharge, in second-feet, of Rouge River below Prospect, Oreg., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
400 | 430{ 700| 595| 532(1,300]1,690| 1,800 (1,300 1,360 700 560
400 | 430! 65| 532 532(1,150 1,690 2,020 | 1,420 | 1,740 ‘00
400 430| 80| 560 560|1,100 | 1,690 2,250 [ 1,580 1 1,470 | 700 700
415 | 430 1,050 | 532 | 560 | 1,050 [ 1,690 | 2,490 | 1,740 { 1,360 ] 700 | 560
400 430 950 505 560 | 1,050 | 1,580 | 2,490 | 1,800 | 1,360 665 560
415 430 |2,020| 505 860|1,100 | 1,580 | 2,610 1,800 | 1,250 | 30| 560
45| 400|158 | 505 2,020 | 1,050 | 1,640 | 2,250 | 1,910 | 1,250 | 630 560
415 | 430{1,250 | 485 | 1,910 | 950 | 1,800 | 2,130 | 2,020 | 1,250 | 630 532
400 430 | 1,300 485 | 1,580 950 | 1,800 | 2,020 | 2,020 | 1,200 630 560
400 | 430 | 1)050 | 485 | 1,910 | 1,100 | 2,250 | 1,800 | 1,910 | 1,150 | 630 | 560
415 430 950 448 | 1,910 | 1,360 | 2,490 { 1,740 ( 1,800 ( 1,150 630 560
415 430 820 448 | 1,640 | 1,640 [ 2,020 | 1,690 | 1,800 | 1,150 630 560
430 430 860 448 11,520 | 1,640 | 1,910 | 1,580 | 1,800 | 1,150 630 532
430 430 780 448 | 1,470 | 1,520 1 1,910 | 1,580 | 1,800 | 1,100 630 532
430 | 430 | 700 430 (1,690 | 1,470 | 1,910 | 1,580 | 2,020 | 1,050 | 700 560
430 560 630 448 | 1,910 | 1,470 | 1,800 | 1,690 | 2,020 | 1,300 630 560
4151 465| 630 4652, 1,580 | 1,800 | 1,740 | 2,020 { 1,360 | 630 ] 560
415 630 595 465 | 2,250 | 1,800 | 1,800 | 1,800 | 1,910 | 1,200 700 532
415 560 560 465 | 2,020 | 2,020 | 1,580 | 1,910 | 1,800 { 1,050 630 532
415| 630 595| 465 2,020 | 2,870 | 1,520 | 1,910 | 1,690 | 1,100 | 630 532
415| 950 630| 465|1,910{ 2,490 | 1,740 | 1,800 | 1,580 | 1,050 | 630 | 532
415| 595 | 665| 465 2,020 | 2,250 | 1,600 | 1,740 | 1,420 | 1,000 | 595 532
485 905 780 532 11,8001 2,020 | 1,640 | 1,640 | 1,360 905 595 532
448 700 700 | 1,000 { 1,740 { 1,800 { 1,800 | 1,580 { 1,300 905 595 532
430 | 1,050 | 740 | 950 | 1,640 | 1,690 | 2,020 | 1,520 | 1,300 | 860 | 560 | 532
430 11,200 | 665| 740 | 1,580 | 1,690 | 2,020 | 1,470 | 1,580 560 533
415| '780 | 595 | 595 | 1,580 | 2,020 | 2,130 | 1,520 { 1,520 | 740 | 560 532
415 595 665 560 | 1,360 | 1,800 | 2,020 | 1,640 | 1,360 740 560 532
415| 950 | 560 | 532 1,360 | 1,600 1,800 | 1,580 | 1,420 740 630 532
415 905 430 532 |....... 1,580 | 1,800 | 1,520 | 1,360 700 595 532
415 |....... 560 532 ....... 1,580 ....... 1,470 [....... 700 560 |.......

Monthly discharge of Rogue River below Prospect, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet.

: Run-off

Month, (total in

Maximum. | Minimum. | Mean. | 8cre-feet).
485 400 418 25,700
1,200 400 596 35,500
2,020 430 821 50, 500
1,000 430 536 33,000
2,250 532 1,530 88,000
2,870 950 1,570 96, 500
2,490 1,520 ,83 109, 000
2,610 1,470 1,820 112,000
2,020 1,300 1,680 100, 000
1,740 700 1,100 67,600
560 612 37,600
700 532 550 32,700
2,870 400 1,090 788,000
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Combined monihly discharge of Rogue River and California-Oregon Power Co.’s flume
near Prospect, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet.
Run-off
Month. (total in
Maximum, | Minimum. | Mean. | 8cre-feet).
557 571 35,100
544 ‘763 45,400
600 ,000 61,500
600 705 43,300
702 1,710 98, 400
1,130 1,750 108, 000
1,700 2,020 120, 000
1, 2,000 123,000
1,480 1,870 111, 000
870 1,280 78,700
730 783 48,100
689 719 42,

544 1,260 915, 000

ROGUE RIVER NEAR TOLO, OREG.

Locatron.—In sec. 18, T. 36 S., R. 2 W., at Raygold, just below dam and power
house of California-Oregon Power Co., 1} miles below Tolo, 7 miles above Gold
Hill, and half a mile below mouth of Bear Creek.

DrAINAGE AREA.—2,020 square miles,

RECORDS AVAILABLE.—August 30, 1905, to September 30, 1916.

Gaer.—Friez water-stage recorder referred to vertical staff bolted to concrete pier
of bridge near right bank. Gage reader, F. H. Farrar.

DiscrArGE MEASUREMENTS.—Made from cable 300 feet below gage.

CHANNEL AND coNTROL.—Rock and boulders; practically permanent. One channel
at all stages. ’

ExTREMES OF DIscHARGE.—Maximum stage during year from water-stage recorder,
9.15 feet at 1 a. m. February 7 (discharge, 20,600 second-feet); minimum stage
estimated from water-stage recorder graph, —0.2 foot October 6 to 9 and 11 to 13
(discharge, about 460 second-feet). Recorder does not work below stages of
+0.1 foot; During low-water period water goes below this stage for an hour or
so each day after power plant is shut down.

1905-1916: Maximum stage recorded, 20.0 feet at 7.30 a. m., November 23,
1909 (discharge, estimated by extension of rating curve, 60,000 second-feet);
minimum stage recorded in October, 1915,

Ice.—Stage-discharge relation unaffected by ice.

Drversions.—A large area of land is irrigated from Rogue River and-its tributaries.

REecuLaTION.—Discharge is influenced by changes of load on power plant just above
gtation.

Accuracy.—State-discharge relation practically permanent. Rating curve well
defined between 80 and 6,000 second-feet. Operation of water-stage recorder
satisfactory except January 17 to 20, May 23 to June 5, June 21 to July 16, July
26 to August 28, and September 24 to 30. Daily discharge ascertained by use
of discharge integrator for period for which record was satisfactory; for other
times, by applying to the rating table the reading at 6 a. m., which gives fairly
closely the mean for the day. Records excellent except ag follows: June and
July, good; August, fair.
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Discharge measurements of Rogue River near Tolo, Oreg., during the year ending Sept.
30, 1916.

[Made by C. L. Batchelder.]

Gage Dis-

Date. height. | charge.

Feet, Sec.-ft.
Aprili8......... e e e am e eanns 3.30 4,280
R Ty T S P . 2.80 3,570

Daily discharge, in second-feet, of Rogue River mear Tolo, Oreg., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,650 | 2, 3,800 | 4,200 | 8,570 | 2,580 | 2,300 | 1,540 | 1,1%0
1,680 | 2,740 | 3,560 ( 4,100 | 3,710 | 2,580 | 2,300 | 1,590 | 1,170
1,670 | 5,600 | 3,450 { 8,900 | 3,990 | 2,580 | 2,440 | 1,440 | 1,350
1,650 | 5,670 | 3,570 | 3,750 | 4,330 | 2,580 | 2,440 | 1,350 | 1,350
1,640 | 4, 4,860 | 3,600 | 4,600 | 3,340 | 2,300 | 1,260 | 1,280
1,830 | 8,260 | 3,840 | 3,450 | 5,100 | 3,100 | 2,180 | 1,260 | 1,260
1,720 [15,800 | 3,590 | 3,400 | 4,770 | 3,150 | 2,180 | 1,260 | 1,340
2,260 (12,100 | 3,360 | 3,470 | 4,240 | 3,370 | 2,180 | 1,260 [ 1,190
2,370 (10,600 | 3,500 [ 3,630 | 4,250 | 3,430 { 2,180 [ 1,170 | 1,200
2,080 11,800 | 3,600 | 4,470 | 3,710 | 3,200 | 2,060 | 1,170 { 1,300
1,880 (10,300 | 3,780 | 8,400 | 3,490 | 3,050 | 2,060 | 1,170 | 1,270
1,770 1 8, 4,040 | 5,820 | 3,310 | 2,970 | 1,950 | 1,170 | 1,270
1,880 | 6,480 | 4,020 | 4,800 | 3,190 | 3,020 | 1,950 | 1,260 | 1,270
1,770 | 6,640 | 3,770 | 4,480 | 3,130 | 3,100 | 1,840 | 1,170 | 1,270

700 | 7,730 | 3,550 | 4,340 | 3,020 | 3,180 ) 1,840} 1,170 | 1,270
1,720 | 7,970 | 8,540 | 4,000 | 3,080 | 3,260 | 1,950 | 1,260 | 1,430
1,740 | 8,080 | 3,650 | 4,500 | 3,170 | 3,340 | 2,530 | 1,260 | 1,310
2,060 | 8,160 { 3,810 | 4,130 [ 8,470 [ 3,370 | 2,100 | 1,260 | 1,240
2,060 | 7,410 | 4,260 | 4,000 | 3,680 [ 3,360 | 1,870 | 1,260 | 1,240
1,540 | 6,680 | 5,900 | 3,600 | 3,580 | 3,280 | 1,800 | 1,260 | 1,230
1,570 | 6,400 | 6,000 | 3,790 ) 3,380 | 3,180 | 1,750 | 1,260 ,220
1,960 | 6,160 | 5,600 | 3,990 | 8,440 | 3,020 | 1,650 | 1,260 | 1,240
6,480 | 5,760 | 5,570 | 3,840 | 3,360 | 2,720 | 1,640 | 1,260 | 1,240
11,500 | 5,170 | 4,800 | 3,690 | 3,260 | 2,580 | 1,620 | 1,260 | 1,260
,100 | 4,770 | 4,850 | 3,850 | 3,190 | 2,440 | 1, 1,260 | 1,260
4,970 | 4,550 | 4,900 | 4,080 | 3,100 | 2,440 | 1,640 | 1,260 | 1,170
3,530 | 4,430 | 7,070 | 4,160 | 3,020 | 2,720 | 1,640 | 1,260 | 1,170
2,890 | 4,150 { 6,410 | 4,100 | 2,870 | 2,580 | 1,590 | 1,260 | 1,170
2,500 | 3,860 | 5,400 | 3,800 | 2,870 | 2,300 | 1,540 | 1,220 | 1,170
2,320 0 ... 4,750 | 3,510 | 2,720 | 2,300 | 1,540 | 1,220 | 1,170
2,120 |..eu.-t 4,270 |, ... 2,720 |..-no-. 1,540 | 1,170 \.......

Note.—Daily discharge ascertained by use of integrator except as follows: Oct. 15, 17, 24; 25, Nov. 26,
Dec. 6, 18, Jan. 5, 23-25. Feb. 6, 8-13, Apr. 30, June 13, 17, and Aug. 29 to Sept. 10, by applying to rating
table mean gage height obtained bgr Inspecting recorder graph; Jan. 17-20, May 27 to June 15, June 21 to
July 16, July 26 to Aug. 28, and Sept. 245;;% 30, by ﬂ)plyi.n%(ito rating table the gage reading at 6 a. m. on re-
spective days; Oct. 16, Nov. 7, Dec. 19, Apr. 29, May 23-26, and June 14-16, interpolated.

Monthly discharge of Rogue River near Tolo, Oreg., for the year ending Sept., 30, 1916.

Discharge in second-feet. Run-off
Month. - (total ;n
Maximum. | Minimum.| Mean. | acre-feet).
1,100 962 1,030 63, 300
4,210 1,120 1,680 100, 000
5,800 1,490 2,400 148, 000
11,500 1,540 2,760 170,000
15,800 2,220 6,980 401, 000
7,070 3,360 4,420 272, 000
8, 400 3,400 4,160 248, 000
5,100 2,720 3,530 217, 000
3,430 2,300 2,940 175, 000
2,530 1,540 1,940 119, 000
1,590 1,170 1,270 78,100
1,430 1,170 1,250 74, 400
15,800 962 2,840 | 2,070,000
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CALIFORNIA-OREGON POWER CO0.’S FLUME NEAR PROSPECT, OREG.

Locarton.—Insec. 6, T. 33 8., R. 3 E., at lower end of power flume just above forebay,
about 2 miles below Prospect, Jackson County.

REcorDS AVAILABLE.—August 1, 1913, to September 30, 1916.

Gage.—Vertical staff in stilling box on right side of flume. about 500 feet above fore-
bay, used after August 17, 1915. Gage one mile above forebay used August 1,
1913, to August 16, 1915. Gage reader, Geo. Walker.

DiscHARGE MEASUREMENTS.—Made from collar of flume. ‘

CHANNEL AND coNTROL.—Wooden flume at the end of which there is a free fall into
the forebay.

WINTER FLOW.—Stage-discharge relation never affected by ice.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well de-
fined between 120 and 200 second-feet. Gage read to quarter-tenthg daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good.

The following dischargé measurement was made by C. L. Batchelder:

June 19: Gage height, 2.56 feet; discharge, 191 second-feet.

The California-Oregon Power Co.’s flume diverts water from Rogue River in the SE.
$sec. 30, T. 32 8., R. 3 E., and delivers it to the power plant in the NW. } sec. 6, T.
33 8., R. 3 E., where ahead of about 500 feet is utilized.

Daily discharge, in second-feet, of California-Oregon Power Co.'s flume near Prospect,
Oreg., for the year ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

99665°—wsp 444—19——11
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Monthly discharge of California-Oregon Power Co.’s flume near Prospect, Oreg., Jor the
vear ending Sept. 30, 1916,

Discharge in second-feet.
Run-off
Month. " (totalin
Maximum, | Minimum.| Mean. | 8crefeet).
157 144 153 9,410
184 144 167 9,940
198 170 181 11, 100
170 157 169 10, 400
198 170 176 10, 100
198 170 183 11,300
212 170 190 11,300
212 157 177 10,900
198 170 186 11,100
198 157 176 10, 800
184 157 171 10,500
170 157 169 10,100
212 144 175 127,000

LITTLE BUTTE CREEK ABOVE EAGLE POINT, OREG.

Locarion.—In sec. 31, T. 35 S., R. 1 E., at Bieberstedt’s ranch, a quarter of a mile
above intake of Eagle Point ditch, about 3 miles east of Eagle Point, Jackson
County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 24 to September 30, 1916.

Gace.—Vertical staff; low-water section nailed to stump on right bank; high-water
section on left bank directly opposite. Gage reader, Carl Bieberstedt.

Di1SCHARGE MEASUREMENTS.—Made from footbridge or by wading.

CHANNEL AND cONTROL.—Channel of smooth gravel; fairly deep and narrow. Con-
trol is diversion dam of Eagle Point ditch which may be changed occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded April 24 to September 30, 1916,
3.62 feet at 6 p. m. May 6 (discharge, 426 second-feet); minimum stage recorded,
1.70 feet at 8 p. m. August 2 (discharge, 20 second- feet). The flood of 1884 is
said to have reached a stage of about 15 feet. :

Ice.—No records during winter.

Diversions.—The Rogue River Valley canal diverts water above the station, the
record at Bradshaw showing about the quantity carried past the gage. The
municipal water supply for Medford, about 7.5 second-feet, is also taken out
above. Several hundred acres are irrigated along the creek above the station.
The Eagle Point ditch diverts about 8 second-feet just below the station but
above the old station at Tronson’s ranch.

RecuraTION. —Water stored in Fish Lake up to May 8 and some released September
18-20.

Accuracy.—Stage-discharge relation changed during August owing to change in
diversion dam below. Gage read to quarter-tenths twice daily. Well-defined
rating curves used April 24 to August 19 and August 25 to September 30. Dis-
charge August 20 to 24 computed by shifting-control method. Daily discharge
ascertained by applying mean daily gage beight to rating table. Records
excellent except for April and August, for which they are good.
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Discharge measuremenis of Little Butte Creck above Eagle Point, Oreg., during the year
ending Sept. 30, 1916.

Date. Made by— nookS | ciiass, || Date. Made by— hocE?, | chacge.

Aug. 31 | ReP.Cowgill Pt |5,
Apr. 4 ug. 3 .Cowgille. . .
Tine 16 Sept, 5 |oooee0n-snnnnns “Tes| 202
Aug. 9 .

a Chief engineer, Rogue River Valley Canal Co.

Daily discharge, in second-feet, of Little Butte Creek above Eagle Point, Oreg., for the year
ending Sept. 30, 1916.

Day. Apr. | May. | June.|July. | Aug. | Sept. Day. Apr. | May. | June, July. |Aug. |Sept.
175] 61 26 21 208 69 65 36 39
169{- 95| 21 22 22| 67 82
1581 76| 21 28 245 | 87 55| 46 38
158 66| 24 27 242 | 86 48 39
160 59 21 29 22| 74 45 39
152 53 26 30 220 67 43 35 39
138 45 25 194 63 40 32 41
132 42 27 31 211 56 40 32 56
125| .40 21 31 235 | .56 36| 32 56
115 39 21 32 256 59 33 26 58
104) 36 26 31 238 | 63 33 22 62
29 33 47 30 229 60 33 22 64
8| 33 40 28 211 63| 31 25 66
74 32] 39 36 202 60! 32| 24 57
74 32 40 36 189 59 31 21 59

181 (...... 31 21 |.......

Monthly discharge of Litile Butte Creek above Eagle Point, Oreg., for the year ending
Sept. 30, 1916.

Di -feet.
ischarge 1n second-feet Run-off

Month. (totalin
Maximum. | Minimum. | Mean, | 3cre-feet).

366 286 | 346 4,800
is1| 258 15,600

175 56 96.9 5,770

95 31 45.8 2,820

47 21 2.5 1,810

66 21 30.7 2,360
.................................. 33,200
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LITTLE BUTTE CREEK NEAR EAGLE POINT, OREG.

LocatioN.—In SE. } sec. 35, T. 35 8., R. 1 W., at H. B. Tronson’s fruit ranch, 1}
miles above Eagle Point, Jackson County.

DRAINAGE AREA.—336 square miles.

REecorDS AVAILABLE.—July 13,1907, to April 30, 1916, when station was discontinued.

Gage.—Vertical staff spiked to alder trees on left bank; read by H. B. Tronson.

DiscHARGE MEASUREMENTS.—Made from cable suspension bridge 40 feet above gage
or by wading.

CHANNEL AND CONTROL.—Sand at measuring section; solid rock control

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.3 feet at 9 a. m.
February 7 (discharge, 2,840 second-feet); minimum stage recorded, 0.25 foot
October 1-3 (discharge, 18 second-feet).

1907-1916: Maximum stage recorded, 10.6 feet February 17, 1912 (discharge,
6,240 second-feet); minimum stage recorded, —0.15 foot (gage height) August 1,
2, and 13-20, 1915 (discharge, 7 second-feet).

Ice.—Stage-discharge relation unaffected by ice.

DiversionNs.—Practically entire low-water flow diverted above this station. The
principal diversions are the main canal of the Rogue River Valley Canal Co.,
the municipal water supply for Medford (about 7.5 second-feet), Eagle Point ditch, .
and water to irrigate several hundred acres along the creek. The record at this
station gives the unappropriated flow and return water.

REGULATION.—Water was stored at Fish Lake during the winter of 1915—16 for the
first time.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
30 and 600second-feet. Gageread to half-tenths twice daily;readings not entirely
reliable. Daily discharge ascertained by applying mean daily gage height to
rating table. Records fair.

The following discharge measurement was made by C. L. Batchelder:
April 24, 1916: Gage height, 2.18 feet; discharge, 362 second-feet.

Daily discharge, in second-feet, of Little Butte Creck near Eagle Point, Oreg., for the year
ending Sept. 30, 1916.
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Day. Oct. | Nov.

44 103 73 136 4/3
44 93 370 205

44 93 [ 1,000 205 388
44 93 103 703 205 370
44 351 93 518 220 351
44 388 93 564 205 216
44 235 103 { 2,060 190 283
49 190 473 610 176 283
49 136 220 541 162 283
49 136 190 850 176 541
49 113 149 633 190 1,090
49 113 136 496 220 633

73 176 113 564 267 564

64 149 113 587 267 496

113 113 518 251 473

44 149 13 473 388 473

41 93 103 473 351 473

. 41 93 113 428 370 473

. 73 149 388 428 473 473
24. 113 950 388 473 450
25. 190 428 950 351 473 450
2.. 162 103 473 283 388 428
27.. 113 93 267 | 1,240 428
28.. 103 162 176 251 633 388
29.. 113 176 136 236 518 351
1;411. B 113 124 124 |........ 518 316
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Monihly dzscharge of Litile Butte Creck near Eagle Point, Oreg., for the year ending
Sept. 30, 1916.

i -feet.

Discharge in second: eet. Run-off

Month. (totalin

Maximum. | Minimum.| Mean. | 8cre-feet).
OCTODET. o cevicneititeiiaieeeatacsciasaosasesccncnnans 4 18 30.5 1,880
November 190 41 70.0 4,170
December.. 428 93 158 9,720
January... 950 73 208 12,800
February . 2,060 136 538 30,900
b B3 £ s P 1,240 162 341 21,000
PN ¢ | F PP 1,090 283 457 27,200
The period. . ... oooiromii e e cceiiiccee] oo e 108,000

DEAD INDIAN CREEK NEAR LILYGLEN, OREG.

Location.—In NW. {sec. 22, T. 38 8., R. 3 E., at R. P. Neill’s ranch, about a mile
west of Lilyglen and 17 miles east of Ashland, in Jackson County.

DrAINAGE ArREA.—Not measured.

REcorDps AVAILABLE.—February 16 to May 25, 1916.

GaceE.—Vertical staff fastened to sunken log on left bank.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Gravel and boulders; probably shifts during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 0.90 foot at 6 p. m. April 10
(discharge, 64 second-feet); minimum stage recorded, 0.20 foot at 2 p. m. May 16
(discharge, 5 second-feet).

Ice.—No information.

Diversions.—None at present. Water can be diverted from a point about 1,500
feet above the gage into the proposed Beaver Creek reservoir.

Accuracy.—Stage-discharge relation permanent; gage read to half-tenths daily
until April 10; occasionally thereafter. Rating curve well defined. Daily dis-
charge ascertaaned by applying the daily gage reading to the ratmg table. Rec-
ords fair.

Discharge measurements of Dead Indian Creek near Lilyglen, Oreg., during the year ending
Sept. 30, 1916.

Gage Dis- e | Dis-
Date. Made by— height. | charge. || Date. Made by— hgéit. charge.
Feet. | Sec.: ~ft Feet. | Sec.ft.
Feb. 18 [ R. P, Cowzille......... 0.45 1.6} Apr. 21 Batchelderand(kwwgﬂl 0.57 21,6
Mar, 21 |..... do. ..., .73 38 2 |} June 14 Batchelder....... ®) 3.5
Apr. 21 | Batchelderand Cowgill. .57 21.5

e Chief engineer Rogue River Valley Canal Co, b Gage had been destroyed.
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Daily discharge, in second-feet, of Dead Indian Creek near Lilyglen, Oreg., for the year
ending Sept. 30, 1916.

Day. Feb. | Mar. | Apr. ‘May. Day. Feb. | Mar. | Apr. | May.
9 20 16
12 20 20
9 20 24
9 24 30
12 24 24
9 20 24
9 20 22
5 15 17
9 20 16
9 64 15
9 60 14
9 56 12
15 52 10
15 48 9
20 44 7

Nore.—Daily discharge interpolated Apr. 11-20, 23-25, 29, May 1, 2, 9, 11-13, 15, 17, 19, 22-23. Mean
discharge estimated as 15 second-feet Feb. 1-15 and 12 second-feet May 26-31.

Monthly discharge of Dead Indian Creek near Lilyglen, Oreg., for the year ending Sept. 30,
1916.

Discharge in second-feet. Run-off

Month. (total in
Maximum. | Minimum.| Mean. | acre-feet).

269
1,270
1,830

861

4,630

NORTH FORK OF LITTLE BUTTE CREEK NEAR LAKE CREEK, OREG.

Location.—In sec. 21, T. 36 S., R. 2 E., about one-eighth mile above intake of
Rogue River Valley canal, 1 mile above Lake Creek post office, Jackson County.

DraiNnaGE AREA.—Not measured.

RECORDS AvAILABLE.—April 20 to September 30, 1916. At station above city intake,
about 3 miles above present station September 10, 1911, to March 31, 1913 (gives

- results slightly greater than present station). ’

Gaae.—Vertical staff on right bank; read by Will Mann.

DIsCHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Boulders and gravel; permanent except in extremely
high floods.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period April 20 to
September 30, 1916, 2.3 feet May 11 and 13 (discharge, 110 second-feet); minimum
stage recorded, 1.8 feet August 24 to September 1 (discharge, 38 second-feet).

Ice.—Stage-discharge relation probably never affected by ice.

Diversions.—Pipe line for water supply of city ot Medford, capacity about 7.5 second
feet, carries water past the gage. Several hundred acres irrigated above the
station. . .

ReeuraTioN.—Water was stored in Fish Lake reservoir, about 15 miles above the
station. Water was released {from storage beginning aboutSeptember 18. Before
this date the run-off was gnly slightly affected by the regulation.

Accuracy.—Stage-discharge relation permanent during period covered by records.
Rating curve well defined above 45 second-feet. Gage read to tenths every other
day. Daily discharge ascertained by applying the gage reading to rating table.
Records only fair on account of uncertainty in gage-height record.
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Discharge measurements o df North Fork of Little Butie Creek near Lake Creek, Oreg.,
uring the year ending Sept. 30, 1916.

[Made by Cowgill and Batchelder.]
QG Dis-
Date. heigiet. charge.
Feet., Sec.ft.
Apr. 20.... 2.12 78
June 17.... 1.97 56

Dazly discharge, in second-fect, of North Fork of Litile Butte Creek near Lake C’reek Oreg., .
Jor r the year ending Sept. 30, 1916.

Day. Apr. | May. | June.| July.| Aug. | Sept. Day. Apr. | May.| June.| July.| Aug.| Sept.

Monthly discharge of Norih Fork of Little Butte Creek near Lake Creek, Oreg., for the year
ending Sept, 30, 1916.

Discharge in second-feet.
Run-off
Month. : (totalin

Maximum.| Minimum. | Mean. | 8cre-feet).

Nore.—Monthly mean discharge is average of discharge given in daily-discharge table.
ROGUE RIVER VALLEY CANAL AT INTAKE NEAR LAKE CREEK, OREG.

Locarion.—In SE. § sec. 20, T. 36 8., R. 2 E., 100 feet below intake and about a mile
east of Lake Creek, Jackson County.

RECORDS avarLaBLE.—April 1 to September 30, 1914; April 1 to October 14, 1915;
April 20 to October 13, 1916, when station was discontinued.

GacE.—Vertical staff on left bank 100 feet below intake; read by Will Mann.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Earth section; apparently changes slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during irrigating seasons 1914,
1915, and 1916, 2.11 feet, at time of discharge measurement, August 9, 1916 (dis-
charge, 46 second-feet). Canal dry during winter.



168 SURFACE WATER SUPPLY, 1916, PART XII—C.

Accuracy.—Stage-discharge relation affected by growth of aquatic plants. Two
fairly well defined rating curves applicable as follows: April 20 to June 30 and
July 30 to October 13. Discharge July 1 to 29 computed by shifting control
method. Gage read to half-tenths every other day. Daily discharge ascertained

by applying daily gage height to rating table.

Records fair.

Rogue River Valley canal diverts water from the right bank of North Fork of Little
Butte Creek in sec. 20, T. 36 8., R. 2 E., to irrigate lands in the drainage basin of Bear

Creek.
Discharge measurements of Rogue River Valley canal at intake, near Lake Creek, Oreg.,
during the year 1916.
Date. Made by— h?a °t clPa:-sg-e
Feet, Sec.-ft.
Apr. 20 | Bat¢helder and Cowgill @ 1.12 11.5
June 17 |..... do 2.03 45.9
Aug. 9 | R. P, Cowgill 2,11 45.6
Oct. 5 | Batchelder and Reineking 1.50 16.4

o Chief engineer, Rogue River Valley Canal Co.

Daily discharge, in second-feet, of Rogue River Valley canal at intake, near Lake Creck,

Oreg., for the period Oct. 1, 1915, to Oct. 183, 1916.

Oct.

Apr.

May.

June.

July.

Aug.

Sept.

Oct.
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Monthly discharge of Rogue River Valley canal at intake. near Lake Creek, Oreg., for the
period Oct. 1, 1915, to Oct. 13, 1916.

Discharge in second-feet.
& Run-off
Month. (totalin
Maximum. | Minimum.| Mean. acre-feet).
14 12 13.4 399
18 10 12.2 266
25 16 22.8 1,400
50 25 41.8 2,490
41 24 36.7 2,260
45 32 38.0 2,340
42 30 34.5 2,050
32 14 18.0 464

Norte.—A little water diverted prior to Apr. 20 of which no record was kept.
ROGUE RIVER VALLEY CANAL NEAR BROWNSBORO, OREG.

Locarion.—In SW. { sec. 8, T. 36 8., R. 1 E,, at head of Bradshaw drop, about 2
miles southwest of Brownsboro, 8 miles below intake, and 16 miles from Medford,
Jackson County.

RECORDS AvAILABLE.—Irrigation seasons of 1913, 1915, and 1916.

Giage.—Vertical staff just at head of drop, installed June 5, 1916. Former gages were
a few feet upstream.

DiscHARGE MEASUREMENTS.—Made by wading or from a plank.

CHANNEL AND CONTROL.—Solid rock at head of drop; practically permanent.

ExTREMES OF DISCHAGRE.—Maximum stage recorded during season, 2.10 feet June
21 to July 1, and July 9 (discharge, 41 second-feet).

1913 and 1915-16: Maximum diversion was that of 1916. Canal dry at times.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 30 and 41 second-feet but not defined below 30 second-feet.
Gage read to tenths every other day. Records fair.

The Rogue River Valley canal diverts water from North Fork of Little Butte Creek
in the SE. } sec. 20, T. 36 8., R. 2 E., to irrigate land lying in the basin of Bear Creek.
Any seepage or return water from irrigation of about 300 acres above this point reaches
Little Butte Creek above the station above Eagle Point.

Discharge measurements of Rogue River Valley canal near Brownsboro, Oreg., during
the year ending Sept. 30, 1916.

Date. Made by— h(e}iztfl%. clglrsg;e.

Feet. Secft.
June 5| R.P.Cowgilla. .. ..o it iie e iierir e 2.00 35.7
17 | Cowgill and Batchelde; ................................................... 2.10 40.8

@ Chief engineer Rogue River Valley Canal Co.
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Daily discharge, in second-feet, of Rogue River Valley canal near Brownsboro, Orey.,
Jor the year ending Sept. 30, 1916.

Day. Oct. |June, | July. | Aug. | Sept. Day. Oct. | June. | July. | Aug. | Sept.

a Estimated.
Nore.—No flow Oct. 16 to about the middle of April; no record during April.

Monthly discharge of Rogue River Valley canal near Brownsboro, Oreg., for the year
ending Sept. 30, 1916.

Discharge in second-feet. Run-off
Month. (total in
Maximum. | Minimum. | Mean, acre-feet).

a Estimated.
NorE.—See footnote to table of daily discharge.

BEAR CREEK AT MEDFORD, OREG.

Locatton.—In NW. % sec. 30, T. 37 8., R. 1 W., just above Main Street Bridge in
Medford, Jackson County.

DRAINAGE AREA.—Not measured.

RECORDS AvATLABLE.—March 13, 1915, to September 30, 1916.

Gaae.—Vertical staff at southeast corner of Page theater building, on left bank; read
by R. P. Cowgill.

Di1scHARGE MEASUREMENTS.—Made from bridge or by wading; conditions favorable.

CHANNEL AND coNTroL.—Channel of loose gravel; a concrete sewer passing under
creek forms a partial control.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year, 4.75 feet at 8 a. m.,
February 10 (discharge, 1,240 second-feet); minimum stage recorded, 1. 19
feet September 18 (discharge, 1.2 second-feet).

1915-16: Maximum stage recorded in 1916; minimum stage recorded, 1.25 feet
August 20, 1915 (discharge, 0.2 second-foot).

Ice.—No ice since station was established.

DiversioNs.—A large area above the station is irrigated from flood waters of Bear
Creek. Phoenix ditch, constructed in 1915, began diverting water above the
station in April, 1916. (See p. 172.)

ReauraTioN.—None.

1
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Accuracy.—Stage-discharge relation changed February 10. Rating curves used as
follows: December 6 to February 10, fairly well defined; February 11 to Sep-
tember 30, well defined between 50 and 350 second-feet and fairly well defined
below 50 second-feet. Gage read to hundredths daily most of the time. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good except as follows: December, fair; August and September, poor.

Discharge measurements of Bear Creek at Medford, Oreg., during the year ending Sept.

30, 1916.

. Ga; Dis- . Gage | Dis-

Date. Made by— height. | charge. || Date- Made by height. | charge.
Feet. | Sec.t. .| Feet. | Secft.

Jan. 18 | Cowgille and Cum- ﬁpr. 24 | Batchelderand Cowgill.| 2.45 174

mingsb............... 1.82 43.4 ay 12| R.P. COWE“I .......... 2.20 111
24 Cowgifl and Burnett...| 2.64 269 June 12 | C. L. Batchelder. 1.91 61.1
Feb. 8| R.P.Cowgill.......... 3.26 509 July 10| R.P. Cowgill.. .| 160 25.5
Apr. 17 | Batchelderand Cowgill.| 2.78 285 15 ..., do........ | .45 10.3
18 ..... AOennenmenenennnnns 2.63| 228 | Sept. 4..... AOnienciiaannnns 12 1.9

a Chief engineer, Rogue River Valley Canal Co. b Watermaster.

Daily discharge, in second-feet, of Bear Creek at Medford, Oreg., for the year ending Sept.
916.

’

Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1. 50 40 58 189 220 134 92 54

2. 50 40 62 160 220 147 781 118

3 50 40 175 160 204 470 78 75

4., 50 40 138 160 189 482 75

5 50 40 132 290 179 490 75 61
132 40 132 220 169 312 70 54
95 40 768 195 160 134 37
58 40 505 183 160 134 63 34
58 40 365 204 160 134 72 32

40| 1,030 195 255 122 72 24

58 40 580 220 535 118 69 20
58 40 390 255 115 66 16
58 40 330 248 310 111 63 19
58 40 354 204 290 106 63 12
58 40 378 204 290 102 62 12
55 40 402 204 255 92 62 30
52 40 426 204 290 92 62 47
49 44 450 220 238 111 80 37
46 40 370 272 220 111 85 32
43 35 330 350 204 111 70
40 38 330 314 196 111 66 20
40 310 302 189 111 63 15
46 425 272 302 182 111 62 9.4
52 272 266 174 111 60 9.4
58 290 189 255 160 111 60 8.0
52 160 195 212 160 111 58 6.0
46 116 255 390 160 111 56 4.6
40 92 220 350 153 111 54 3.3
49 62 220 298 146 111 52 2.6 |.
40 69 |........ 255 139 111 50 2.0
40 58 |iveeannn P4 3 PO, 102 |........ 2.0

Note.—Daily discharge interpolated Dec. 7, 9-14, 16-20, 23-24, 26-27, Jan. 3-13, 15-16, 19, 21, Feb. 14-17,
Apr. 21-23, 98-20, May 6, 11-12, 14, June 14-16, 21, 26-27, 2, July'4-5, 8,11, 27, 29, 31. Mean discharge esti:
mated as 50 second-feet Dec. 1-5. ' No record f{ept during October and November; practically no flow.
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Monthly discharge of Bear Creek at Medford, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet. Run-off

Month, (total1n
Maximum, | Minimum.{ Mean. acre-feet).

a Estimated.
PHOENIX DITCH NEAR TALENT, OREG.

Locatron.—In NW. 1 sec. 23, T. 38 8., R. 1 W, about a quarter of a mile below an
old bridge across Bear Creek and half a mile north of Talent, Jackson County.

RECORDS AVAILABLE.—April 19 to September 30, 1916.

GagE.—Vertical staff on left of flume about 80 feet below intake; read by W. W.
Brophy, the ditch rider.

DiscEARGE MEASUREMENTS.—Made from collar of flume.

CHANNEL AND cONTROL.—Flume extends only a few feet below gage; no defined
control.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.8 feet June 18 (discharge, 25
second-feet); canal dry in winter.

Accuracy.—Stage-discharge relation apparently permanent. Gage read to hun-
dredths almost every day in June and about three times a week the rest of the
season. Rating curve well defined between 2 and 25 second-feet. Daily dis-
charge ascertained by applying to the rating table the daily gage readings.
Records good except the estimate for September, which is roughly approximate.

Discharge measurements of Phoeniz ditch near Talent, Orey., dur'mg the year ending
Sept. 30, 1916.

Gage Dis- Gage | Dis-
Date. Made by— height.| charge. Date. Made by— height. | charge.
Feet, | Secft.
Apr. 19 BatchelderandCowglla 0.66 3.6 [{ July 21
ay 13 | R. P, Cowgill 1.02 10.5 || Aug. 26
July 8 d 120 12,8 30
10 1.60 21.3

aChief engineer, Rogue River Valley Canal Co.
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Daily discharge, in second-feet, of Phoeniz ditch near Talent, Oreg., for the year ending
-~ Sept. 30, 1916.

Day.| Apr. | May. | June. | July. | Aug. | Sept. || Day. | Apr. | May. | June. | July. | Aug. | Sept.
12 13 19 8.0]...... 16.. . .caoen 11 20 22| 13 5.2
13 16 20 5.2 cun2t 17 .l 12 22
13 22 21 3.2 ...... 18 i feean. 13 25 22
11 22 21 10}...... . 3.9 14 24 23
10 21 22 1.0 ..... 4 14 23 23
9.4 21 23 21.... 4 14 22 23
9.4 21 22 22.. 4 13 20 22
9.4 20 22 23....] 4 13 19 21
9.4 20 22 24. 11 13 21
9.4 19 21 4 10 12 21 19
.. 9.4 18 21 26 10 11 20 18 4.3 ......
. 9.4 19 20 ... 10 11 21 161 3.9|.......
.. 9.4 19 18 28....] 94| 11 22 14 3.5 ...
.- 9.9 19 20 29.... 10 11 21 12 f: 10 1 PO
1500 feeannns 10 21 23 30....| 11 11 20 11 27 |eennane
2 DA D 11 ....... 9 2.3 [coen.-n

Norte.—Dajly discharge interpolated June 4, 6-8, 19-20, Aug. 13, 16, 19-20, 22, 24-25, 27-29 and for days
?fﬂween readings made about twice weekly at other times. Discharge estimated Apr. 20-23 and Aug.

Monthly discharge of Phoenix ditch near Talent, Oreg., for the year ending Sept. 30, 1916.

Discharge in second-feet. * Run-oft
Month. (totalin

acre-feet).
Maximum, | Mimmmum. | Mean.

ATl E0-30. . e aae e 11 3.9 7.3 174
E: . 9.4 113 695
June.. 20.8 1,210
July....oC of 19.7 1,210
August.. 5 6.78 417
September. ¢3.0 179
The period......oeueeeaeimieiiennirniecaanereaaalieeeoaeeenee]eccemacneiii]oneenaaas 3,880

a Estimated.
UMPQUA RIVER BASIN.

UMPQUA RIVER NEAR ELETON, OREG.

Location.—In sec. 8, T. 23 8., R. 7 W., at falls, 4 miles south (by road) from Elkton,
Douglas County, and 8 miles (by river) above Elk Creek.

DRAINAGE AREA.—3,680 square miles.

REecorps avamaBLe.—October 18, 1905, to December 31, 1906, and May 12, 1907,
to September 30, 1916. )

Gage.—Staff in five sections. Low-water section inclined, the others vertical.
Datum lowered 0.52 foot September 2, 1910. Gage reader, D. C. Higginbotham.

Di1scHARGE MEASUREMENTS.—Made from ferry 100 feet below gage.

CHANNEL AND. coNTrROL.—Channel of gravel; somewhat shifting. Control of rock;
practieally permanent.

EXTREMES OF STAGE.—Maximum stage recorded during year, 30.0 feet at 7 a. m.,
February 7 (discharge, estimated from extension of rating curve, 116,000 second-
feet); minimum stage recorded, 0.10 foot October 1 to 24 (discharge, 950 second-
feet).

1905-1916: Maximum stage recorded, 38.5 feet (present datum) at 7 a. m.,
November 23, 1909 (discharge, estimated from extension of rating curve, 163,000
second-feet); minimum stage recorded, 0.10 foot September 17 to October 24,
1915 (discharge, 950 second-feet).
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Ice.—Stage-discharge relation unaffected by ice.
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Drversions.—Practically none.
REGULATION.—Practically none.
Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve well defined below 40,000 second-feet. Gage read to tenths twice a day.
Daily discharge ascertained by applying mean daily gage height to rating table.

Records good.

The following discharge measurement was made by C. L. Batchelder:
September 29, 1916: Gage height, 0.39 foot; discharge, 1,220 second-feet.

Daily discharge, in second-feet, of Ungp
e

qua River near Elkton, Oreg., for the year ending

pt. 80, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
950 | 1,040 (15,700 | 8,600 | 10,500 | 8,120 15,700 | 7,220 | 5,260 | 4,230 | 2,150 | 1,450
950 | 1,040 (14,400 | 9,100 | 12,600 | 8,360 |14,400 | 6,800 | 4,900 | 4,730 | 2,150 | 1,780
950 | 1,240 (13,200 | 8,120 | 16,800 {10,800 |13,800 | 6,400 | 4,560 | 6,800 | 2,150 | 1,670
950 | 1,240 (16,800 | 7,220 | 24,800 [18;500 13,200 | 6,600 | 4,230 | 6,800 | 1,900 | 1,450
950 | 1,140 (23,800 | 6,400 | 21,300 [50,400 (12,600 | 6,400 | 3,910 | 6,400 | 1,900 | 1,450
950 | 1,240 149,100 | 6,010 | 49,100 (37,100 {12,600 | 7, 3,590 | 6,010 | 1,670 | 1,340
950 | 1,240 (33,100 | 8,120 [111,000 127,200 {10,800 { 9,350 | 3,290 | 5,400 | 1,670 | 1,240
950 | 1,240 {23,800 [15,700 | 58,000 [21,300 | 9,350 [12,300 | 3,590 | 4,730 | 1,900 [ 1,240
950 | 1,450 {19,900 (17,400 | 42,300 19, 8,360 (16,000 | 3,500 | 4,230 | 1,670 | 1,140
950 | 1,670 |18,500 115,000 | 42,300 |20, 9,100 [16,400 | 3,290 | 3,910 { 1,670 | 1,140
950 | 2,410 (16,800 {12,900 | 38,300 |20,200 { 9,900 (14,700 | 2,990 | 3,500 | 1,450 | 1,140
950 | 3,140 [15,400 {12,000 | 31,100 19,200 [13,200 (12,600 | 2,690 | 3,290 | 1,450 | 1,140
950 | 3,750 14,400 {11,400 | 23,800 [17,800 {12,600 (10,800 | 2,690 | 3,290 | 1,670 | 1,140
950 | 4,560 (13,200 [10,500 | 20,200 (17,100 [11,100 { 8,600 | 2,690 | 3,590 { 1,450 | 1,140
950 | 5,440 (12,600 | 9,600 { 26,600 16,400 | 9,600 | 8,120 | 2,410 | 4,070 | 1,450 | 1,140
950 | 6,600 (12,000 | 9,100 | 27,600 (15,700 | 9,200 | 7,660 | 2,410 | 4,900 | 1,450 | 1,140
950 | 8,120 (11,100 | 8,600 | 25,800 [15,000 | 8,600 | 7,220 | 2,600 { 7,660 [ 1,670 | 1,140
950 | 6,800 110,200 | 8,120 | 24,800 13,800 | 8,120 | 6,800 | 2,600 { 9,100 | 1,900 | 1,140
950 | 6,400 | 9,600 | 7,220 | 22,700 (13,500 | 7,660 | 6,800 | 2,690 | 7,010 | 1,670'| 1,140
950 | 6, 9,350 | 6,010 | 20,600 |14,400 | 7,660 | 6,800 | 2,990 | 6, 1,670 | 1,140

7,010 400 5,630 | 1,670 | 1,140
7 010 5,260 | 1,560 | 1,140
11 4,900 | 1,450 | 1,140
54 4,560 | 1,450 | 1,140
4,230 | 1,450 | 1,140
3,910 | 1,450 | 1,140
3,600 | 1,340 | 1,140
3,290 | 1,240 1 1,140
2,990 | 1,240 | 1,140
2,600 | 1,140 | 1,140
2,410 § 1,240 |.......

Monthly discharge of Umpqua River near Elkton, Oreg., for the year ending Sept. 80, 1916.

[Drainage area, 3,680 square miles.]

Discharge in second-feet. Run-off.
Month. Per 113 th in Totali
_ ches on otal in
Maximum,| Minimum.| Mean squage drainage | acre-feet.
. area.

1,240 950 980 0.266 0.31 60,300
45,100 1,040 8,750 2.38 2.66 521, 000
49,100 8,120 , 500 4.21 4.85 953, 000
84,800 6,010 { 13,500 3.67 4,23 830, 000

111,000 ,600 | 26,800 | 7.28 7.85 , 540,000
50,400 8,120 | 19,700 5.35 6.17 | - 1,210,000
15,700 7,660 | 10,500 2.85 3.18 25, 000
16,400 5,440 8,050 2.19 2.52 495,000

5,260 2,410 3,490 .948 1.06 , 000

9,100 2,410 4,820 1.3 151 296, 000

2,150 1,140 1,610 .438 .50 99,

1,780 1,140 1,220 .332 .37 72,600

111,000 950 9,520 2.59 35.21 6,910,000
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NORTH UMPQUA RIVER AT TOEETEE FALLS, OREG.

Locarron.—In T. 26 8., R. 5 E. (unsurveyed), one-eighth mile below mouth of Clear-
water River, half a mile above Toketee Falls, 52 miles by trail east of Hoaglin
post office, and 76 miles east of Roseburg, Douglas County.

DRAINAGE AREA.—337 square miles (measured on topographic map).

RECORDS AVAILABLE.—February 26, 1908, to July 20, 1909; December 19, 1914, to
September 30, 1916, fragmentary.

Gage.—Stevens continuous water-stage recorder on left bank. Readings for 1908
and 1909 were made on staff gage at same datum.

DiscEARGE MEASUREMENTS.—Made from cable about 75 feet below gage; good measur-
ing section.

CHANNEL AND coNTROL.—Boulders, rock, and heavy gravel; fairly smooth, probably
permanent.

EXTREMES OF sTAGE.—Maximum stage during year from water-stage recorder, 3.45
feet May 3; minimum stage from water-stage recorder, 1.38 feet O'ctober 8 to 12 and
27 to 30.

1908-9 and 1915-16: Maximum stage recorded, 4.33 feet January 21, 1909;
minimum stage recorded, 1.38 feet October 8 to 12, and 27 to 30, 1915.

Icr.—Stage-discharge relation unaffected, as much of water comes from springs.

Diversions.—None.

ReeuraTION.—NoODE.

Accuracy.—Operation of water satisfactory during period covered by records. Rating
curve not developed.

The following discharge measurement was made by J. C. Kuhns, assistant forest
ranger:
October 15, 1915: Gage height, 1.40 feet; discharge, 603 second-feet.

‘Daily gage height, in feet, of North Umpqua River at Toketee Falls, O'reg Jor the year
ending Sept. 80, 1916.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
.40} L4 2521 3.21 | 269 [.......[]-en-... 1.81
1.40 | 1.40 | 2.48 | 3.38| 2.73 |. ee..d 1,82
1.40 | 1.41 1. 2.48| 3.36 | 2.78 |. 2.00 1.87
1.40 | 1.42 252 3.24| 2.8 1.96 1.82
1.39 | 1.40 2.58 | 3.10| 2.90 1.94 1.80
1.39 | 1.40 . 2.651 2.97| 2.84|. .91 1.80
1.39§ 1.41 201 2.8 2.77 |. 1.90| 1.80
1.38 ] 1.43|. 2.8 277 | 2.714 1.90 1.81
1.38 | 1.42{. 2.79 ] 2701 278 .o ]eunn..n 1,79
1.38 | 1.42 2.751 2.68( 2.8 1.90 1.78
1.38| 1.4 2.76 | 2.65| 2.94 . 1.90 1.78
1.38) 1.45 2.73 ] 2.65] 3.05 1.90 1.78
1,40 1.42 2.73 ] 2.68] 3.08 1.90 1.76
1,21 1.3 2,721 27 |....... 1.89 1.76
1.40 | 1.53 2.67 | 2.74 1.90 1.76
1.40| 1.56 2611 2.73 1.88 1.75
1.39| l.64 2.68 ] 2.71 1.90| 175
1.39| 176 2.78 | 2.68 190 1.75
1.38 | 1.60 2.73 1 2.65 1.87 1.75
1.39 2.72 | 2.62 1.88 1.75
1.38 2.78 | 2.59 1.8 1.76
1.38 2.871 2.55|. 1.85 1.75
1.48 |. 2.97 1 2.56 |. 1.84 1.74
1.42 3.05 | 2.57 |- .1.84 1.74
1.40 2.99 | 2.57 |. 1.83 1.74

2.92 ] 2.54 1.83] 173
2.881 2.53 1.84 1.74
2.91| 2.51 . 1.8 1.74
3.01 | 2.50 . 1.84 1.73
3.15| 2.53|. 1.82 1.73
....... 2.63 181 [eceenen
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NORTH UMPQUA RIVER NEAR HOAGLIN, OREG.

LocatioN.—In sec. 18, T. 26 8., R. 1 W., a quarter of a mile above national forest
boundary, about 9 miles below Steamboat Creek, and 10 miles above Hoaglin
post office, Douglas County.

DRAINAGE AREA.—849 square miles (measured on topographic map and Forest Service
map).

RECORDS AVAILABLE.—February 20, 1911, to May 18,1916, when station was dis-
continued.

Gage.—Vertical staff on right bank; read by V. F. McLaughlin, forest ranger.

DiscHARGE MEASUREMENTS.—Made from cable above gage.

CHANNEL AND cONTROL.—Rocky and deep; practically permanent.

EXTREME OF DISCHARGE.—Maximum stage recorded during year, 14.0 feet February
7 (discharge not determined).

1911-1916: Maximum stage recorded is that of 1916; minimum stage recorded,
.1.73 feet October 19, 1915 (discharge, 727 second-feet).

Ice.—Stage-discharge relation unaffected by ice.

Diversions.—None.

REecuLATION.—None. .

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
3,000 second-feet. Gage read to half-tenths when possible. Daily discharge
ascertained by applying daily gage height to rating table. Records good for days
for which gage was read.

CooPERATION.—Gage heights furnished by United States Forest Service, S. C. Bar-
trum supervisor.

The following discharge measurement was made by J. C. Kuhns of the Forest

Service: .

October 19, 1916: Gage height, 1.73 feet; discharge, 727 second-feet.

Daily discharge, in second-feet, of North Umpqua River near Hoaglin, Oreg., for the year
ending Sept. 30, 1916.

Day. Oct. | Nov. | Jan. Feb. | Mar. | Apr. | May.
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'
NORTH UMPQUA RIVER NEAR GLIDE, OREG.

Location.—In SW. } sec. 13, T. 26 8., R. 4 W, at Hughes ferry, about 2 miles below
Glide, Douglas County, just off main road to Roseburg.

DraINAGE AREA.—1,210 square miles (measured on topographic and Forest Service
maps).

RECORDS AVAILABLE.—September 1, 1915, to September 30, 1916.

Gaee.—Vertical staff on left bank just below ferry landing; read by J. H. Hayes.

DiscrARGE MEASUREMENTS.—Made from ferry up to a stage of about 6 feet; excel-
lentsection. Flood measurementshave been made from the bridge at Winchester,
about 20 miles downstream, and the inflow, estimated from measurements of Oak
Creek, deducted.

CHANNEL AND CONTROL.—Practically permanent; control is of solid rock.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period September 1,
1915, to September 30, 1916, 12.8 feet at 3 p. m. November 25 (discharge, 42,000
second-feet); minimum stage recorded, 0.05 foot October 1, 2, 7 to 13, and 18 to
22 (discharge, 750 second-feet).

Maximum stage in many years occurred during night of November 22, 1909;
gage height, 22 feet, as determined by leveling to well-defined high-water marks
on September 1, 1917 (discharge, estimated from extension of rating curve, 90,000
second-feet).

Ice.—Never any ice here.

DiveErsions.—None.

RecuraTiOoNs.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Gage
read to quarter-tenths twice daily. Daily discharge ascertained by applying the
mean daily gage height to rating table. Records excellent except for extremely
high water.

Discharge measurements of North Umpqgua River mnear Glide, Oreg., during 1914-16.

e | Dis- Gage | Dis-
Date. Made by— h%ﬁt. charge. || D3te. Made by— heigt. charge.
1914. Feet. | Sec.-ft. 1916. Feet. | Sec.-ft.
Sept. 8 [ James E. Stewart...... 0.76 1,490 || Feb. 7¢{J.C.Kuhns............| 12.40 | 39,900
. Apr. Saj..... s [0 PN 2.30 3,750
1915. June 20 | C. L, Batchelder....... 1.82| 2,980
Aug. 10 | Henshaw and Lund- .22 854
o1l
Sept. 25 | P. V. Hodges.......... .10 804
Oct. 24| J.C. Kuhnso.......... .38 989
a Made at 'Winchester, inflow estimated. b Assistant forest ranger.

99665°—wsp 444—19——12
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Daily discharge, in second-feet, of North Umpgqua River near Glide, Oreg., for the period
Sept. 1, 1915, to Sept. 30, 1916.
Al

Day. |Sept.| Oct.| Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
1.........] 85| 750 850]5,700 | 2,780 | 2,780 | 3,780 | 4,900 | 3,960 | 2,940 | 2,780 | 1,520 | 1,120
.. 960 3, 1,450 | 1,120
3,440 | 1,450 | 1,170
2,940 | 1,450 | 1.
2,780 1 1,450 | 1,120
2,620 | 1,300 | 1,120
2,460 | 1,330 | 1,120
2,460 | 1,330 | 1,120
2,300 [ 1,330 | 1,170
2,150 | 1,330 | 1,170
2,150 { 1,330 | 1,120
2,150 | 1,280 | 1,120
2,000 | 1,280 | 1,070
2,000 | 1,220 {1,070
2,620 | 1,280 | 1,020
4,700 | 1,220 | 1,020
4,900 | 1,280 | 1,020
3,610 | 1,390 | 1,020
2,940 | 1,280 { 1,020
2,460 | 1,220 | 1,020
2,150 1 1,220 { 1,020
2,150 | 1,220 | 1,
2,000 | 1,170 | 1,020
2,000 | 1,120 | 1,020
1,860 | 1,120 | 1,020
1,720 | 1,120 { 1,020
1,720 | 1,120 | 1,020
1,650 | 1,120 | 975
1,580 {1,120 975
1,580 | 1,120 930
1,580 | 1,120 |......

Monthly discharge of North Umpqua River near Glide, Oreg., for the period Sept. 1, 1915,
to Sept. 80, 1916.

[Drainage area, 1,210 square miles.}

Discharge in second-feet. Run-off.
Month. - Per Depthin -
Maximum, | Minimam.| Mean. squar e -“e‘; agg a cmOta ’}Leig
. area.

September 815 780 802 0.663 0.74 47,700
October 975 750 780 .645 0.74 48,000
22,300 815 4,480 3.70 4.13 287,000
19, 200 2,040| 5,720| 473 5.45 352,000
13,200 1,650 | 3,20 2.6 3.10 000
37,000 2,780 , 8.51 9.18 , 000
11,200 3,440 6,710 5.55 6.40 413,000
6,600 3,610 4,630| 3.83 4.27 276,000
8,850 2:940| 4,380 | 3.62 417 , 000
3,610 2300 2,980 | 2.46 274 177,000
4,900 1,5%| 250 207 2.39 154,000
1,520 1120| 20| 1.05 12 78,100
1, 93| 1,07 . 884 .99 63,700
37,000 750 3,980 3.29 4.77 2,800,000




UMPQUA RIVER BASIN. 179
MILL CREEK NEAR ASH, OREG.

Locarion.—In sec. 2, T. 23 8., R. 10 W, three-quarters of a mile below outlet of
Loon Lake, 5 miles northwest of Ash post office, and about 12 miles south of
Scottsburg, Douglas County.

DraAINAGE AREA.—90 square miles (measured on maps prepared by J. G. Kelley).

REcorDs AvarnaBLE.~—May 29, 1907, to September 30, 1912; April 20, 1915, to Sep-
tember 30, 1916.

GagE.—Stevens water-stage recorder on right bank. Gage reader, Richard Peterson.
Vertical staff on Loon Lake was read 1907 to 1912, and for comparison in 1915
and 1916.

DiscrarcE MEASUREMENTS.—Made from cable at gage, or by wading.

CHANNEL AND cOoNTROL.—Channel, gravel; control of bowlders and clay about 85
feet downstream from gage. Rock channel at lake outlet forms control for lake
gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.1 feet at refer-
ence gage of water-stage recorder at 9 a. m. February 7 (discharge, 8,690 second-
feet); minimum stage from water-stage recorder, 0.35 foot October 9 (discharge,
6 second-feet).

1907-1912: Maximum stage recorded on lake gage, 21.4 feet November 23, 1909
(discharge, 10,000 second-feet); minimum stage recorded, 2.1 feet September 13
to 20 and September 25 to October 2, 1910 (discharge, 1.5 second-feet).

Tce.—Stage-discharge relation unaffected by ice.

Drversrons.—None. °

RecuraTion.—Some fluctuation at low water due to effect of wind on lake.

Accuracy.—Stage-discharge relation for water-stage recorder changed during flood
of February. Well-defined rating curves applicable October 1 to February 5 and
February 23 to September 30, respectively. Operation of water-stage recorder
satisfactory except October 1 to 23, January 16 to 22, February 6 to 22, May 7 to
21, June 20 to 23, and September 27 to 30. Daily discharge for periods when
recorder was working ascertained by applying to the rating table the mean daily
gage height obtained by inspecting the gage-height graph. For periods in Jan-
uary, February, and May, when recorder was not working, the mean of two or
more readings daily on staff gage on Loon Lake have been applied to the rating
table for this gage. Two fairly well defined rating curves used for lake gage,
applicable in January and February and in May.

CooreraTION.—Field data furnished by J. G. Kelley, consulting engineer, Portland
Oreg.

Discharge measurements of Mill Creek mear .«%sh, Oreg., during the year ending Sept. 30,
1916,

[Made by M. 8. Kelley.]
G Dis- ¢ G Dis- Gay Dis-
Date. heizﬁ. charge. Date. heiﬁet. charge. Date. heigiﬂt. charge.
1915-16. Feet. | Sec-ft. 1916 Feet, | Sec.ft. See.-ft.
. 8 0.64 2’{7 Jan, 24_ .. 6.62 , 1 1,890
2.25 411 24, 8.75 3,380 1,730
2.92| 773 25.. 575 2,940 540
2.65| 607 25.. 5.65| 2520 1,900
2.50 | 547 27. 420] 1,490 1,300
2.02 | 37 Feb. 3... 4.65] 1,800 382
2.15 415 4.. 5.15 2,210 al12.5
3.55 | 1,080 6... 8.45 3,150 a?7.9
4.25 | 1,580 9... 5.18 2,280 a7.2

a Measurement made by H. V, Eva,
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Daily discharge, in second-feet, of Mill Creek near Ash, Oreg., for the year ending Sept.

80, 1916.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4] 9501 4681 565 222 | 455 146 92 571 24 9.8
191 760| 410)1,260| 309] 355 141 90 59 24 9.8
22| 690| 378]1,780] 610 303 130 87 591 23 11
281 865 36212,170 | 1,110 | 267 125 85 591 23 11
30)1,160 | 338)1,800} 1,500 234 118 80 571 22 12
30]1,90] 330]3,280| 1,80 202 114 76 56 20 12
33| 1, 390 | 7,880 | 1,810 1821 140 74 53| 19 12
4311, 715 | 3,940 | 1,780 160| 320 53| 18 12
861,220 1,040 | 2,460 | 1,390 | 155| 715 70 50| 17 12
971,160 ) 1,100 ] 1, 1,140 | 158| 840 66 46| 17 12
9711,100f 92011,90] 990 153 | 665 62 37] 16 12
120 | 1,130 890 | 1,810 825 146 518 60 34| 16 11
162 | 1,010 890 | 1,360 | 665 155 | 410 56 32| 15 11
151 850 1,020 546 148 350 54 31| 14 10
170| 690} 890] 835 459 136 | 300 50 32 14 10
486 600 740 710 382 132 260 49 37| 14 9.8
565 620 590 330 129 230 49 45| 13 9.8
740| 531 504 504 306 134 208 46 53] 13 9.3
472 426 207 160 178 531 12 8.8
690 | 442 378 3781 334 178 157 45 52| 12 8.8
21 202 145 44 471 12 8.0
22. 300 150 44 43| 12 8.0
23. 312 148 43 401 12 7.5
24. 261 146 42 371 12 7.5
25. 222 134 40 4 1 7.2
26 200 123 40 33| 1 7.2
2 180 116 40 31| 11 7.2
2 172 108 44 30( 11 7.2
29 170 104 50 30| 9.8 6.8
30 158 100 56 29 9.8 6.8
Bleveeennnnenaas] 13 |eeo.ld 526} 495 ).......] 8596 |....... 96 {....... 26 9.8 .c.....

NoTE.—Mean discharge estimated as 6 second-feet Oct. 1-8, and 7 second-feet Oct. 10-23. Daily dis-

charge interpolated June 20-23 and Sept. 27-30.

Monthly discharge of Mill Creck near Ash, Oreq., for the year ending Sept. 30, 1916.

[Drainage area, 90 square miles.}

Discharge in second-feet. Run-off,
Month. Per Depth in Totalin
. .. inchnes on ota.
Maximum, | Minimum.| Mean. sme drainage | acrefeet.
. area.
OctObereereerarereccnaiacennannes 13 6 7.9 0.878 1.01 486
. 4, 14 802 8.91 9.94 47,700
1,960 442 850 9.44 10. 88 52,300
3,040 330 889 9.88 11.39 54,700
7,880 172 | 1,340 |[. 149 16.07 77,100
1,850 222 904 10.0 11.53 )y

455 129 204 2.27 2.53 12,100
840 96 240 2.67 3.08 14, 800
92 40 58.4 .649 .72 3,480
59 26 43.1 .479 .55 2,650
24 9.8 15.1 .168 .19 928
12 6.8 9.58 .106 .12 570
7,880 8 444 4.93 68.01 322,000
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WILSON RIVER BASIN.

WILSON RIVER NEAR TILLAMOOK, OREG.

LocaTioN.—In NE. } sec. 24, T. 1 8., R. 9 W, at highway bridge above mouth of
North Fork of Wilson River, about 7 miles from Tillamook, Tillamook County.

DRAINAGE AREA.—170 square miles (measured on map compiled by G. B. Lacey
& Co.).

REcORDS AvAILABLE.—December 18, 1914, to September 30, 1915; August 29 to
November 4, 1916, when station was discontinued.

GagE.—Vertical staff in two sections on right bank; read by William Tinnerstet.

DiscaarGE. MEASUREMENTS.—Made from lower side of highway bridge, or by wading.

CHANNEL AND CONTROL.—Gravel which probably shifts during high floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded for period August 29 to Novem-
ber 4, 1916, 2.5 feet November 4 (discharge, 900 second-feet); minimum stage
recorded, 0.15 foot October 22 to 27 (discharge, 88 second-feet).

Maximum stage during February, 1916, was 20.8 feet (determined by leveling
to high-water marks).
1915-1916: Minimum discharge is that of 1916.

Ice.—Stage-discharge relation unaffected by ice.

DrversioNs.—None.

REecuraTiON.—None.

Accuracv.—Btage-discharge relation fairly permanent between floods. Rating
curve well defined between 100 and 150 second-feet. Gage read to quarter-tenths
once or twice a day. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good.

Discharge measurements of Wilson River near Tillamook, Oreg., during 1916.

Date. Made by— hg;%et ch]zrl:e.
Feet. Sec.ft.
Aug, 201 C. L. Batchelder e neetciteeeitieiniiiiireairanaiaranreenaennananas 0.51 131
Sept. 25 | W.E, DicKiNSOM. « « -+« cucertnemieeiaaiiaacaaccnrraaecenenaensonnann .40 117

Daily discharge, in second-feet, of Wilson River near Tillamook, Oreg., for the period
Aug. 29 to Nowv. 4, 1916.

Day. Aug. | Sept. | Oct. | Nov. Day. Aug. | Sept. | Oct. | Nov.

130
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Monthly discharge of Wilson River mear Tillamook, Oreg., for the period Aug. 29 to

Nov. 4, 1916.
Discharge in second-feet. Run-off
Month. (totalin
Maximum, | Minimum.| Mean. | 80refeet).
LS 010 4114 S 235 108 136 8,090
(071741 o7 PP 498 88 115 7,070

NORTH FORK OF WILSON RIVER NEAR TILLAMOOK, OREG.

LocatioN.—In NW. } sec. 24, T. 1 8., R. 9 W., 800 feet above mouth of North Fork,
about 8 miles from Tillamook, and 11 miles from Bay City, Tillamook County.

DRAINAGE AREA.—17 square miles (measured on maps compiled by G. B. Lacey & Co.).

RECORDS AVAILABLE.—August 21, 1913, to September 30, 1915; August 29 to No-
vember 4, 1916, when station was discontinued.

Gaee.—Vertical staff on left bank; read by William Tinnerstet.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Gravel and cobblestones; shifts in floods.

ExTrREMES OF 8TAGE.—Maximum stage recorded for period August 29 to November 4,
2.5 feet November 4 (discharge, 295 second-feet); minimum stage recorded, 1.52
feet October 21 to 25 (discharge, 12 second-feet),

1913-1916: Maximum stage recorded, 5.10 feet September 4, 1913, and Jan-.
uary 23, 1914 (discharge, 1,760 second-feet). A maximum stage of 16.0 feet
occurred during February, 1916, as determined from high-water marks. (No
attempt has been made to estimate the discharge.) This stage was caused by
backwater from Wilson River. The fall at low water between the water surface
at this station and that of Wilson River is 7 feet (determined August 29, 1916).
The minimum stage is that of 1916.

Ice.—Stage-discharge relation unaﬁected by ice.

Diversions.—None.

RreunatioN.—None.

Accuracy.—Stage-discharge relation practically permanent: hetween floods. Rat-
ing curve well defined between 15 and 30 second-feet and fairly well defined above
30 second-feet. Gage read to quarter-tenths once or twice a day. Daily dis-
charge ascertained by applying mean daily gage height to rating table. Records
good.

Discharge measurements of North Fork of Wilson River near Tillamook, Oreg., dur-
ing 1916.

Date. Mado by— ke

Feez Secoft.
22

22.4
19.8

Aug. 29| C. L, Ba.tchelder
29 do .-
Sept. 25

Bk’
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Daily discharge, in second-feet, of North Fork of Wilson River near Tillamook, Oreg.,
Jor the period Aug. 29 to Now. 4, 1916.

Day. Aug. | Sept. | Oct. | Nov. " Day. Aug. | Sept. | Oct, | Nov.

12 58 16........ ............... 24 ...

2RNNE JRERy BRsRE

Monthly discharge of North Fork of Wilson River near Tillamook, Oreg , Jor the period
Aug. 29 to Nov. 4, 1916.

Discharge in second-feet. Run-oft
Month, (totalin

acre-feet).
Maximum, | Minimum.| Mean.

Beptember . . oo ie i iiiciriieeicecaaaanaananea- 50 18 25.4 1,510
07037017 PRI 126 12 22.8 l 400

MISCELLANEOUS MEASUREMENTS.

The results of measurements of the flow of streams at points other
than those at which gaging stations were maintained are presented
in the following tables:

Miscellaneous discharge measurements in lower Columbia River basin and Pacific slope
basins in Oregon during the year ending Sept. 30, 1916.

Walla Walla River basin.

Tributary to or di- Ga, Dis-
Date. Stream. verting from— Locality. height. | charge.
Feet. | Sec.Hft.
Mar. 18 | Walla Walla water- | Mill Creek.......... Intake, 12 miles east of Walla |........ 21.4
supply conduit. Wan'ad,lw
May 13 | Mill Creek .| Walla Walla River..| Above diversion dam, 12 miles |........ 140
: east of Walla Walla, Wash,
Aug. 17 |..... L 1 SRR PO (s [ ORI S s Lo PP AN 55.2

Feb. 12 4.98 2,260
Apr. 4.62 1,700
y 4.65 1,620
June 4.13 785
Deo.... 82 180
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Miscellaneous discharge measurements in lower Columbia River basin and Pacific slope
basing in Oregon during the year ending Sept. 30, 1916—Continued.

John Day River basin.

Tributary to or di- Gage { Dis-

Date. Stream. verting from—— Locality. height. | charge.
Feet. | Sect.

Mar. 28 | Owings Creek....... Camas Creek........ NW.%3sec.29, T.48S,R.32E,, |........| 52

near Ukiah, Oreg.
Deschutes River basin.
Aug. 12 | Deschutes River.....| Columbia River..... e Falls, Oreg...c.cc...... 1.3 950
Oct. 1 | Spring River........ Deschutes River. . .. M%u in sec. 6, T. 20 8., R. 11 |........ 163
regon
Aug. 11 [.....d0...coovniieneai]aaes s [ SN IR I\ SN S 200
May 10 Wa.v:m Spring River.|..... [+ 1 S, Former station at He He saw- 2.09 348
- mill,insec.7, T.78., R. 11E
June 29 do do d 1.80 267
Aug. 23 do do . 128
May 10 1.85 146
June 29 |. 153
Aug. 23 |. 60
Do.... 51
Teg.
Jan. 18 . Formergagmgstatwnnear'l‘ygh 58
Vauey.

Y S S IR s [, SR NI [« SO SO I S 2.31 308
May 9 |.....d0e....ooiioioifeiiidon i do .......................... 2.23 278
Klickitat River basin.

Aug. g% Fish La.ke Stream. .. Wesg Fork.......... Oneafourl;h mile below Fish Lake| 0. 558 g-g
Sept. 5 g ool do do .48 7.2

26 | Two Lakes Stream . .| Fish Lake Stream. . .| 1,000 feet below lower lake .79 11.0
1| Surveyors Creek..... Klickitat River..... Sec. 12, T.8N, R.13E .30 6.5
4 do d .30 10.0
.26 6.7
Hood River basin.
July 30 [ Mount Hood Canal..| Diverts from East [ Near Mount Hood, Oreg........|c.c...... 14.0
Fork of Hood
River.
White Salmon River basin.
Oct. 1| White Salmon River.| Columbia River.....] Below big springs, in sec. 25, 2.65 209
T.5N,R.10E.
19 |..... s {: TR PO s [ DA F L 1 TR, 2.57 188
Willamette River basin.
Jan. 23| Middle Fork of | Willamette River...| Former gaging station near 2.82 4,420
Willamette River. Oakridge.
Youngs River basin.,
Aug. 8| Youngs River....... Columbia River.....| Below falls, near Astoria, Oreg../..i..... 27.3
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Miscellaneous discharge measurements in lower Columbia River basin and Pacific slope
basins in Oregon during the year ending Sept. 30, 1916—Continued.

Rogue River basin.
Tributary to or di- . Gage | Dis-
Date. Stream. vertingy from— Locality. heig%x .| charge.
Feet. | SecHt.
June 13 | South Fork of Little | Littel Butte Creek..| Near Deadwood, Oreg........... 1.32 18.3
Butte Creek.
b v/ PO T SN FURY [ SRR Mouth, near Lake Creek, Oreg..|........ 70
17 North ForkofLittle |.....d0cecacercaennn.. Former gaging station * above .82 56
Butte Creek. %ty intake near Lake Creek,
Aug. 9 .78 52
Sept. 2 .. .75 60
5 o d .76 52
June 15 | Ashland Creek....... Bear Creek.......... thhia Park, Ashland, above 1.38 63
am,
July 3 Near Talent, Oreg. 1.07 5.5
11 d 2.7
25 2.1
Aug. 23 do.. 1.4
July 8 ng:i]e Applegate 13.2
b T Vo 5.2
July 7 "McDonald Greek.. 25. 4
b O T SR 11.3
7 Greeley Creek. ...... 1.0
b2 3 S, 1 .5
Coquille River basin.
Bept. 6 [ Bouth Fork of Co- | Coquille River......| Above Middle Fork near Myrtle ........ 57
quille River. I;O%t in sec. 27, T. 29 8
4 | Balmon Creek....... South Fork of Co- | Mouth, at POWerS..cceceecueance]eacennns 15
qullle River.
8| Middle Forkeeeneoeee|oneee@0uvimiacinnnns Mg;lt% legar Myrt%ev%,’omt 8€C. [cecennn 37
5| North Fork......... Coquille River...... 8ec. 5, T. 27 é L R.11 W, 5miles |........ 13.8
above Fairview, Oreg
5 | Middle Creek........ North Fork of Co- imﬂeabovemouf.h insec.7,T. {........ 15.3
quﬂ]e River. .
5| East FOrKoeeeaeenaefeceae@Ounnainanannan .| Above Wea.k]y Creek insec,30, |.co....n 42
T.288,R. 11 W,
Coos River basin.
Sept. 7| South Fork.......... Coos River.......... 4 mile above fish hatchery, 25 [........ 49
miles east of Marshfield.
8 | East Fork...........] Millicoma River..... Sec.36,T. 248, R. 11 W,,above |........ 18.5
Glen Creek.
8| Glen Creek.......... East Fork of Milli- | 1 mileabove mouth....cccc.ovofannaes, 9.8
coma River.
Umpqua River basin.
Feb, 7 North Umpqua | Umpqua River..... At forntner gagingstationat Win- 15.6 | 41,300
River. chester.
Apr. 5]..... [ [+ SRR ISR ; [s ISP MO L s S U, 4.05 3,910
Feb. 8| OakCreek........... Nor f. h Umpqua | Former Oak Creek post office...|........ 101
lVBI‘ B
Nov. 21 | Lake Creek..........| Loon Lake.......... Salander’s bridge near mouth...|..cc.... 778
Dec. 28 | Camp Creek......... Mxll Creek........... County bridge, near Ash post |........ 184
office.
Jan., 1[..... 14 1 YRR PN {1 T O s YRR PR 131
41..... do. N P {1\ YRR PSRN I3 1 N PPN 87
Sept. 9 | Smith River......... Umpqua River.. Al'i‘ovz% § ncer C‘gveekin 80C. 34, |aeeeenc-e 43
9 | Spencer Creek. ..-... Smith River........ M%;’lth msec 27 T.208,R.10 [.cceunnn. 1.0
8ept. 10 | North Fork.........|..... L 1 T, Sec. 19, T. 20 8., R. 10 W,, 3 |........ 24

miles above mouth,
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Siuslaw River basin.

Tributary to or di- s Dis-
Date. Stream. vertin::;y o Locality. | charge.
Secft.
Sept. 12 | Siuslaw River....... Pacific Ocean. ...... Al')rovesvgﬂ%ca; %;eek, insec. 29, 74
.18 8. .
12 | Wildeat Creek....... Siuslaw River....... MOUtR. - e veeaeeceemaeeaalonns 21
Alsea River basin.
Sept. 16 | Alsea River......... Pacific Ocean.......| Sec. 7, T. 14 8., R. 9 W, above 73
Five Rivers, near .benzet,
reg.
16 | Five Rivers. ........ Alsea River......... Al{gvse ]E{{ea; Creek, in sec. 17, T. 40
16 | Lobster Creek.. .....|..... A0 erreeannnn Mguv%ﬁ’, in sec.19, T. 14 8., R. 19
Siletz River basin.
Sept. 14 | Siletz River......... Pacific Ocean....... F%rmer gaging station at Siletz, 162
reg.
Nestncea River basin.
Sept. 26 | Nestucea River..... .| Pacific Ocean.......| Below Moon Creek near Blaine, 66
reg.
26 | Moon Creek.. Nestucea River.....| Above East Creek.......c.c..... 6.2
26 k.. Moon Creek.-........| Mouth, near Blaine, 10.2
26 | Beaver Creek... Nestucea River Beaver, Oreg. 19.5
Tillamook Bay basin.
Aug. 28 Sec. 8, T. 2 8, R. 9 W,, near 26
Tillamook, Oreg.
Sept. 26 Above Beulah Creek............ 27
Aug. 28 Sec. 5, T. 28, R. 9 W,, near 147
Tillamook, Oreg. .
Sept. 26 7 miles above Tillamook, Oreg. . 122
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A.
Page.
Acre-foot, definition of........oiiiiiiiiiil, 8
Albany, Oreg., Willamette Riverat..
Alsea River near Denzer, Oreg...............

Alsea River basin, Oreg.....................
Amboy, Wash., Lewis River near..
Antelope, Oreg., Trout Creek near...........
Appropriations, tableof.....................
Arnold canal near Bend, Oreg
. Arnold Irrigation Co., aid of............ .
Ash, Oreg., Camp Creek near................
MillCreeknear..........ccvvueneen
Ashland Creek at Ashland, Oreg............. 185
Astoria, Oreg., Youngs River near..... 156-157, 184
Authority forwork. . ..........oo..coeiiiia. 7
B.
Batchelder, C. L., work of .. ........ccceieae 15
Bear Creek at Medford, Oreg.............. 170-172
Bear Gulch, Oreg., Little Applegate River
below mouth of. 185
Beaver Creek near Beaver, Oreg 186
near Simnasho, Oreg 184
Beaver, Oreg., Beaver Creeknear............ 186
Bend, Oreg., Arnold canalnear.............. 4345
Central Oregon canal Near. .............. 45-46
Deschutes River at Lava Island, near.... 34-35
Deschutes River below............... ... 36-38
Pilot Buttecanalnear. .................. 47-48
Swalley canalnear..............cooooee.. 49-51
Tumalo Creeknear........ccoeeeeene.... 51-53
Tumalo feed canal near.................. 55-56
Biggs, Oreg., Deschutes River at Moody, near 40-41
Big Muddy Creek near Glenwood, Wash. ... 88-89
Blaine, Oreg., East Creek near. 186
Nestucea River mear.......... 186
Brightwood, Oreg., Lost Creek near. ...... 111-112
Brown,C. 0., work of.......cocvvnirena.... 15
Brownsboro, Oreg., Rogue River Valley canal
b2 S, 169-170
Bull Run River near Bull Run, Oreg...... 114-116
C.
Cable Creek near Ukiah, Oreg........oc..... 29-30
California-Oregon Power Co., aid of. . 15
flume near Prospect, Oreg............. 161—162
Camas Creek above Cable Creek, near Ukiah,
[0 SN 27-29
Camp Creek near Ash, Oreg....c.cooeenenne. 185
Canyon Creek near Sisters, Oreg............. 72
Cazadero, Oreg., Clackamas River near.... 133-134

Oak Grove Fork of Clackamas River at

Oak Grove Fork of Clackamas River at
Timothy Meadows, near.......

Page.
Central Oregon Irrigation Co., aid of......... 15
Clackamas River near Cazadero, Oreg. .. .. 133-134
Oak Grove Fork of, at intake near Caza-
dero, Oreg. . cocceveenaecasiannan 137-138
at Ti.mothy Meadows, near Cazadero,
.......................... 135-137
Clear Fork nea.r Lewxs, Wash.e.oooeiaeeann.. 154
Columbia River at The Dalles, Oreg......... 15-17
tributaries of, below mouth of Snake
RIVEr.anecnecaiaanaccnacaaceanen 17-157

Columbia Southern canal near Tumalo, Oreg. 54-55
Control, definition of. . .. 8

Convenient equivalentS..ee.oeu.eeieaeecnnns 9-11
Coos River, East Fork of, above Glen Creek,

(0] - U, 185

South Fork of, east of Marshfield, Oreg.. 185

Coos River basin, Oreg....cccocviaencaaes 185
Coquille River, East Fork of, above Weakly

Creek, OTeg..c.cecueeuneeannannnnn. 185

Middle Fork of, near Myrtle Point, Oreg. 185

North Fork of, above Fairview, Oreg.... 185

South Fork of, near Myrile Point, Oreg.. 185

Coquille River basin, Oreg....-c..cooeevee.. 185
Corps of Engineers, U. 8. Army, cooperation
[+ S 14
Cougar Creek near Glenwood, Wash......... 89-90
Cowlitz River at Lewis, Wash..._...._..... 150-152
at Mossy Rock, Wash. ..
Cowlitz River basin, Wash
Cunningham Creek near Glenwood, Wash... 87-88
Current meters, viewsof. .. ... ............ 12
D.
Data, accuraey of..ooeienocreeiianonannn. 11-13
explanationof.........coocaoo.... ... 13
Dead Indian Creek near Lilyglen, Oreg.... 165—166
Deadwood, Oreg., South Fork of Little Butte
Creek Near-...ooveeveeennennnnnns 185
Dee, Oreg., Hood Riverat................... 90-91
West Fork of Hood River near. . 100-101
Definitions. . vocveeienieniannnns . 8
Denzer, Oreg., Alsea Rivernear............. 186
Deschutes River at Crane Prairie, near
Lapine, Oreg..c..eeeeeccenaennns 30-32
at Lava Island, near Bend, Oreg......... 34-35
at Mecea, OTeg. . ..ocvinnenaaiennnnne. 3840
at Moody, near Biggs, Oreg.. . 40-41
at Pringle Falls, Oreg...... 184
below Bend, Oreg......... 36-38
near Lapine, Oreg......... ve. 32-33
Deschutes River basin, Oreg.. 30-80, 184
Dickinson, W.E.,workof......ccocieannncns 15
Discharge measurements, explanation of
tables Of.eeeennieniciiiiiiaaes
Discharge relation, definition of..
Discharges, conversion ofee..c.... eemecenaeae 9-10
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Klickitat River above Pearl Creek, near.. 81-82
Klickitat River near.
Pear] Creek near..... .o
Swamp Creek near............
West Fork of Klickitat River near.

Glide, Oreg., North Umpqua River near.... 177-178
Greely Creek, Oreg..oeeeieunecnacnucncecnan 185
H.
Hartson, J. T'., Work of eeceeencneineaiaaaen 15
Hay Creek, near Hay Creek, Oreg. .. T6-77
Henshaw, F. F., work of........ 15
Herring, W. E.,aidof .......oooovmaiai .. 15
Hoaglin, Oreg., North Umpqua River near.. 176
Hodges, P. V., Work of c.cceoicenaenainnanaa. 15
Hood River at Dee, Oreg.... . .. 90-91

at Powerdale, near Hood River, Oreg.... 94-96
at Tucker Bridge, near Hood River, Oreg. 92-93
East Fork of, above intake near Mount

Hood, Oreg......... .- 96-98

‘West Fork of, near Dee, Oreg .. 100-101

Hood River basin, Oreg.......ccceeen.. 90-102,184
Hood River, Oreg., Hood River at Power-

dale, near.............. ceeean vees 94-96

Hood River at Tucker Bridge, near...... 92-93
Pacific Light & Power Co.’s tailrace at

Powerdale, near.........ceee... . 101-102
Husum, Wash., White Salmon River at... 104-105
J.

Jack Creek near Sisters, Oreg...cccneceeeerae.. T1
Jasper, Oreg., Middle Fork of Willamette
Riverat....ec...... ceeececceeass 118-119
Jefferson, Oreg., Santiam River at. .. 132-133
John Day Riverat McDonald, Oreg.......... 26-27
John Day River basin, Oreg....... weeses 26-30,184

188 INDEX.
E. K.
Page. Page.
Eagle Point, Oreg., Little Butte Creek Kalama River near Kalama, Wash........ 141-143
. AbOVE. e e 162-163 | Kalama River basin....... sereecaeeseenann 141-143
Little Butte Creek near ............... 164-165 | Kelley,J. G.,aid of ceeeecnrieiinnnnnnnnnnns 15
East Creek near Blaine, Oreg................ 186 | Klickitat River above Pearl Creek, near
East Fork Irrigation District canal near Glenwood, Wash..oeuueeannannnn 81-82
Mount Hood, Oreg.......cc...... 98-99 near Glenwood, Wash...ceeeermnnnnan... 82-83
Elkton, Oreg., Umpqua River near.... 173-174 ‘West Fork of, near Glenwood, Wash..... 86-87
Elliott ditch near Prineville, Oreg. Klickitat River basin, Oreg......ccccceee... 81,184
Equivalents, convenient............ceeue... L
F.
Lake Creek at outlet of Packwood Lake, near
Fairview, Oreg., North Fork of Coquille Tewis, Wash.. 155-156
River above......ceeuenannninn 185 near Sisters, Oregee.eeeeeseeenenenans 68-69,185
Field data, accuracy of..... 13 | Lake Creek, Oreg., North Fork of Little
First Creek near Sisters, Oreg................ 70-71 . Butte Creek nesr........... 166-167,185
Fish Lake Stream below Fish Lake, Oreg... 184 Rogue River Valley canal at intake,
below lower lake, Oreg. 184 , N 167-169
Five Rivers above Bear Creek, Oreg......... 186 Lapine, Oreg., Deschutes River at Crane
G. Prairie,near.................. .. 30-32
Deschutes Rivernear..........ceceeean-. 32-33
Gaging stations, distribution of.............. 7-8 East Fork of Morson intake near......... 4243
records at.. 12 | Lee, Lasley, WOrK Of.eeeeesececrcenenracannes 15
view of.. . eoieiiiiiiaal. 12 | Tewis River near Amboy, Wash......._... 139-140
Gateway, Oreg., Trout Creek near........... 75-T6 | Lewis River basin, Wash......ccccaeenas .. 139-140
Glen Creek, Oreg., East Fork of Coos River Lewis, Wash., Clear Fork near. ......-.-c.-. \ 154
DOV, e eeieeiiii it 185 Cowlitz RIVEr f.ceeeacaeooiamiaannan 150-152
Glenwood, Wash., Big Muddy Creek near. .. 83-89 Lake Creek at outlet of Packwood Lake,
Cougar Creek near... - 89-90 1T S 155-156
Cunningham Creek near................. 87-88 Ohanapecosh Rivernear .............. 143-150

Lilyglen, Oreg., Dead Indian Creek near. ...165-166

Little Applegate River below mouth of Bear

185
McDonald Creek above mouth of ....... 185

Little Butte Creek above Eagle Point, Oreg.162-163

near Eagle Point, Oreg.........ccc...... 164-165
North Fork of, near Lake Creek,
[0 S 166-167,185

South Fork of, near Deadwood, Oreg.... 185
Little Sandy River near Marmot, Oreg..... 116-118

Lobster Creek, Oreg....cceeeeeieeennannannn 186
Lost Creek near Brightwood, Oreg ......... 111-112
M.

McDonald Creek above mouth of Little Ap-
plegate River, Oreg ........... .. 185
McDonald, Oreg., John Day River at........ 26-27
McKay Creek near Prineville, Oreg.......... 66-67
McKenzie River near McKenzie Bridge,Oreg.
.............................. 127-128
Marks Creek near Prineville, Oreg........... 61-62
Marmot, Oreg., Little Sandy River near... 116-118
Sandy River at dam near.............. 109-111
Sandy River canalnear............... 112-114
Sandy Rivernear......cccceeiciennanan. 108
Marshfield, Oreg., South Fork of Coos River,
east Of.. e 185
Mecca, Oreg., Deschutes River af............ 3840
Medford, Oreg., Bear Creekat.............. 170-172
Metolius River at Allingham ranger station,
near Sisters, Oreg................ 57-68
Mill Creek east of Walla Walla, Wash... 19-20,183
near Ash, Oreg.....cocevveennnn.. 179-180, 184
near Prineville, Oreg......cccoccoaue... 6263

Milton, Oreg., South Fork of Walla Walla
River nealieceeeeeccnenreersacsss 17-19
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Miner’sinch, equivalents¢f.................. 11 | Rogue River Valley canal at intake, near
Moody, M. A.,,aid of. ...couereeniacannnnns 15 Lake Creek, Oreg.............. 167-169
Moon Creek above East Creek, Oreg......... 186 near Brownsboro, Oreg................ 169-170
Morson intake, East Fork of, near Lapine, Rogue River Valley Canal Co.,aid of ...._... 15
[0 . N 42-43 | Rogue River basin, Oreg.............. 157-173,185
Mossy Rock, Wash., Cowlitz Riverat...... 152-153 | Run-off, definitionof.. .. .................. 8
Mount Hood canalnear Mount Hood, Oreg.. 184 - s
Mount Hood, Oreg., East Fork Irrigation * N
District canalnear.............. 98-99 | Salem, Oreg., Willamette Riverat......... 122-124
East Fork of Hood River above intake Salmon Creek at Powers, Oreg............... 185
1<) S [ 96-98 near Oakridge, Oreg........c..ccovueeee 124-125
Myrtle Point, Oreg., Middle Fork of Coquille Sandy Riverat dam near Marmot, Wash. 109-111
Rivernear..eee.ceeeeeeveen... .- 185 near Marmot, Oreg............cooeeen 108
South Fork of Coquille River near....... 185 | Sandy River canalnear Marmot, Oreg..... 112-114
N Sandy River basin, Oreg.................. 108-118
. o Santiam River at Jefferson, Oreg. ......... 132-133
Nestucca Rl.ver near Blaine, Oreg....... eee.. 186 Second-feet, A6ANItion of .. . . oeeeeneeennnnn. 8
Nestucea River basin, Oreg.................. 186 | gacond-foet per SqUATE Mile.....c...ccennnne. 8
Niagara, Oreg., North Santiam Riverat.._. 128-131 Shitike Creek at Warm Springs, Oreg....... 72-74
North canalnear Bend, Oreg........... --+ 4849 ) qilaty River at Siletz, Oreg. . ..ooeeeeenn.... 186
North Santiam River at Niagara, Oreg.... 128-131 | giots River basin, Oreg. .................... 186
North Umpqua River at Winchester, Oreg... 185 Simnasho, Oreg., Beaver Creek near........ 184
at Toketee Falls, Oreg................... 175 | gisters, Oreg., Canyon Creek near............ 72
near Glide, Oreg...................... 177178 First Creek Near .. ... v oeeereeeccearaaan- 70-71
near Hoaglin, Oreg...... RPORUREEE LR 176 Jack CTeek Dear. .« c e e cceceneccaaannn 71
Northwestern Electric Co.,aid of............ 15 L2Ke CreeK Nealu. « v v eemennns 63-69,185
0. Metolius River at Allingham ranger sta-
0k Croek, OTOZ - rvmemeeeeeeeeeaeeeeeennn 185 tionnear.......... sresananeeeaas 67-68
Oakridge, Oreg, Middle Fork of Willamette Squaw Creek near .............. Teeesees 56-58
RIVOIrDOAT. . oo 184 Squaw Creek canal near. ...c............ 58-59
North Fork of Middle Fork of Willamette Siuslaw River above Wildcat Creek, Oreg.... 186
RIVOr Dear....oooooon ... 195-126 at mot_lth of Wildcat Creek, Oreg........ 186
Salmon Creek near. . . ................. 124 195 | Siuslaw River basin, Oreg................... 186
Ochoco Creek at Elliott ranch, near Prine- Smith River abave Spencer Creek, Oreg..... 185
VLG, OFO8. — oo s9-61 | Spring Rwe(r) at mouth of Deschutes River, 154
: ; . PO . - eemmecaceannnnancanecsns
grh:;&]je:oo:geﬁ;i;n;arLems,Wash _:r43 lig Squaw Creek canal near Sisters, Oreg....... . 58-59
Oregon Lumber Co., aid of. .. 15 Zg““w C'ﬁ“‘wlsgt"'s’ Oregoceeeennnnnsne 56"52
b " age-dischargerelation.......cceeeeeennannn.
Owings Croek near Ukiah, Oreg. ... 184 Streams between Columbia and Klamath
P, TIVOrSeaesaaneaceceaennn e 157-183
Pacific Light & Power Co., aid of............ 14 | Stewart, 7. E., workof....... B LRI TN 15
tailrace at Powerdale, near Hood River, Surveyors Creek, Oreg..eee.eecnnnannnann... 184
[0 U 101-102 | Swalley canal near Bend, Oreg.............. 49-51
Parker, G. L., work of. 15 | Swamp Creek near Glenwood, Wash..... oo 84-85
Paulsen, C. G., work of.............. 15 ’ T.
Pearl Creek near Glenwood, Wash. .. 84
Phoenix ditch near Talent, Oreg. . 172-173 | Tableland ditch near Prineville, Oreg........ 63-64
Pilot Butte canal near Bend, Oreg... .. 4748 | Talent, Oreg., Phoenix ditch near......... 172-173
Portland Railway, Light & Power Co.,aidof. 15 Wagner Creek near........oceoeeeenee.n. 185
Powerdale near Hood River, Oreg., Hood Terms, definition of .. ...ovovennennai Ll 8
River at . ceoveveeeeanaancnnnn. 94-96 | The Dalles, Oreg., Columbia River at...... 15-17
Powers, Oreg., Salmon Creekat...._...._... 185 | Tillamook, Oreg., North Fork of Wilson
Prineville, Oreg., Elliott ditch near 65 Rivernear .................... 182-183
McKay Creek near.............. Tillamook Rivernear .........cc..... ... 186
Marks Creek near.....o.eooe..... Trask River near........... terienennnas . 186
Mill Creek near...... Wilson River near....c..ceeeenenuen... 181-182
Tableland ditch near Tillamook River near Tillamook, Oreg...... 18
Pringle Falls, Oreg., Deschutes Riverat..... 184 | Tillamook Bay basin, Oreg......c........... 186
Prospect, Oreg., California-Oregon Power Toketee Falls, Oreg., north Umpqua River
Co.’s fluMe NeAT. ..o ceoneereecaaaannns 161-162 at........ OIS LT L e P OPEReS . 155
Rogue River below. .........oce....... 157-159 | Tolo, Oreg., Rogue River near............. 159-160
Trask River near Tillamook, Oreg........... 186
R. Trout Creek near Antelope, Oreg........... . T4-75
Rating table, explanation of................. 13 near Gateway, Oreg............. ceneanan 75-76
Rogue River below Prospect, Oreg........ 157-159 | Trout Lake, Wash., White Salmon River at
near Tolo, Oreg................ PR . 159-160 splash dam near............... 102-104
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Tucker Bridge, near Hood River, Oreg., ‘Warm Springs, Oreg., Shitike Creek at...... 72-74

Hood Riverat....cc.cccavuann.. 92-93 | Warm Springs River near Warm Springs,

Tumalo Creek near Bend, Oreg.....ccoeoe... 51-53 Oreg..eeencennccaccncscacans 77-79,184

Tumalo feed canal near Bend, Oreg.......... 55-56 | Washington, cooperation of State of....... 14

Tumalo, Oreg., Columbia Southern Canal ‘Water power, calculation of ... ...... 11

NOATe.veveecoasvacnascennsonnnaes ‘Water-stage recorders, views of . cvecvaaceanes 13

Tumalo, Oreg., Wimar canal near...... Weakly Creek, Oreg., East Fork of Coquille

Tygh Creek near Tygh Valley, Oreg.... River above...eeeeeeraraveeannns

Tygh Valley, Oreg., White River near....... ‘White River near Tygh Valley, Oreg...

U, ‘White Salmon River at Husum, Wash.

Ukiah, Oreg., Cable Creek near ......coc-... 29-30 at splash dam.near Trout Lake, Wash. 102-104
Camas Creek above Cable Creek, near.... 27-29 belov%B:lg Sp On;g%‘? r%g """"" st 184
OwingsCreeknear.....c.ceeeevoaecnceen 184 near ncerwood, Wash... ..

Umatilla River above Furnish Reservoir, W?lte Salmon River basin, Ot"eg. :

near Yoalum, Oreg. . ’ 2192 Wildcat Cregk at mouth of Siuslaw River,
"""""" (Y- S
f{"“mem"é?“g ------------ Willamette River at Albany, Oreg ..
) VTeg. . .- al Salem, Oreg.....ceeennnnn.-
near Umatilla, Oreg.......cccecveenannn. 2425 Middle Fork of, at Jasper, Oreg

Umatilla River basin, Oreg............. 21-25,183 Middle Fork 0(’, near Oak’rldge, Oreg..... 184

gﬁgg: g:‘;g: g:;‘rnEg{rt:;’ Oreg...... ; é_igg-ig North Fl?lflkg orgﬁddle Fork of, near Oak-

§ RO . ’ e, Oreg..... caccecceccnanan 125-126

U“d"”"“"d;ezas}‘" White Salmon River Loy | Yillametto River basin, Oreg..... 118-138,184

United States Forest Service, cooperation T e o T'ua%lf’ﬁk’ orig"c; """ 181-182
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Waldo Lake, Irrigation & Power Co.,aid of .. 15 | Youngs River near Astoria, Oreg...... 156~157, 184

Walla Walla River, South Fork of, near Youngs River basin, Oreg.cccccc.eeaes 156~157, 184

Milton, Oreg....cvacaneranannn.. 17-19
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Walla Walla, Wash., Mill Creek east of.. 19-20,183 | Zero flow, definition of . ...ccescaneceeaaaancs 8




STREAM-GAGING STATIONS

AND

PUBLICATIONS RELATING TO WATER RESOURCES

PART XIL—NORTH PACIFIC SLOPE BASINS




STREAM-GAGING STATIONS AND PUBLICATIONS
RELATING TO WATER RESOURCES. =

INTRODUCTION.

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume
of flow of streams and studies of the conditions affecting that flow,
but it has comprised also investigation of such closely allied subjects
as irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some:
have appeared in the bulletins, monographs, professional papers,
and annual reports.

The results of stream-flow measurements are now published annu-~
ally in 12 parts, each part covering an area whose boundaries commde
with natural drainage features as indicated below:

Part I. North Atlantic slope basins. ’
II. South Atlantic slope and eastern Gulf of Mexico basins.

IIT. Ohio River basin.

IV. 8t. Lawrence River basin.

V. Upper Mississippi River and Hudson Bay basins.
VI. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.

XI. Pacific slope basins in California. )

XII. North Pacific slope basins, in three volumes:

A, Pacific slope basins in Washington and upper Columbia River basin.
B, Snake River basin.
C, Lower Columbia River basin and Pacific slope basins in Oregon.

HOW GOVERNMENT REPORTS MAY BE OBTAINED OR CONSULTED.

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resouices of
the United States may be obtained or consulted as indicated below.

1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C.  The edition
printed for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superm—

99665°—wsp 444—19——13 . Iy



v

SURFACE WATER SUPPLY, 1916, PART XII,

tendent of Documents, Government Printing Office, Washington,
D. C,, who will on application furnish lists giving prices.
3. Sets of the reports may be consulted in the libraries of the

principal cities

in the United States.

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Bogton, Mass.,

Albany, N. Y.

2500 Customhouse.

, 704, Journal Building,

Atlanta, Ga., Post Office Building.

Madison, Wis.,
Topeka, Kans.

Helena, Mont.

Denver, Colo.,

care of Railroad Commission of Wisconsin.
, 25 Federal Building.

, Montana National Bank Building.

403 New Post Office Building.

Salt Lake City, Utah, 421 Federal Building.
Boise, Idaho, 615 Idaho Building.

Portland, Oreg., 606 Post Office Building.
Tacoma, Wash., 406 Federal Building.

San Francisco, Cal., 328 Customhouse.

Los Angeles, Cal., 619 Federal Building.
Austin, Tex.; Capitol Building.

Honolulu, Hawaii, 14 Capitol Building.

A list of the Geological Survey’s publications may be obtained
by applying to the Director of the United States Geological Survey,
Washington, D. C.

STREAM-FLOW REPORTS.

Stream-flow records have been obtained at more than 4,100 points
in the United States, and the data obtained have been published
in the reports tabulated below:

Stream-flow data in reports of the United States Geological Survey.
[A=Annual Report; B=Bulletin; W=Water-Supply Paper.]

Report. Character of data. Year.
Wth A, pt.2.......... Desctrllsﬁve informationonly...........cooieii i iiiiaeaaas
Hth A, pt.2.......... Monthly discharge and descriptive information. ............... 18%30%%%%!11-
12th A, pt.2.......... ... @0enrnnn et et eeeeeanaaaas 1884 to June 30,
13th A, pt.3.......... Mean discharge in Second-fest. . . - -« ....nveemneermnnemneaennns 1884 9t2<; Dec. 31,
Uth A, pt.2.......... Monthly discharge (long-time records, 1871 t0 1893).............. 1888 o Dec. 31,
BI3l. ... Descriptions, measurements, heights, and ratings. ......... 1803 and 1894.
16th A, pt.2.......... Descriptiveinformation only gage ............................ ...
MO Descriptions, measurements, gage heights, ratings, and monthly | 1895,
discharge (alsomany data covering earlier years). N
Weeooiiaiiii, Gage heights (also gage heights for earlier years)................. 1896.
18th A, pt.4......... Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(alsosimilar data for someearlier years). .
Wb ool Descriptions, measurements, and gage heights, eastern United | 1897,
States, eastern Mississippi River, and Missouri River above
junction with Kansas. .
k8 L Descriptions, measurements, and gage heights, western Missis- | 1897,
s{l}ppée I(tlig?;; Pelow junction of Missouri and Platte, and western
nif es.
10th A, pt.2.......... Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time records).
W 2T eeeiaiiaiaannn Measurements, ratings, and gage heights, eastern United States, | 1898,
eastern Mississippi River, and Missouri River. ..............
W28 o oiiiaea.... Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.

»
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Stream flow data in reporis of the United States Geological Survey—Continued.

Report. Character of data. Year,
20th A, Monthly discharge (also for many earlier years).................. 1898.
W 35 to .....| Descriptions, measurements, gage heights, and ratings...........| 1399,
21st A, pt. ----| Monthly discharge.....cceeeeieeeeinseemannnnonnen.an. ... 1899,
W 47 - .. Descr1¥tiuns, measurements, gage heights, and ratings. .-..] 1900.
22d A, pt. 4 Monthly discharge. ... . . i 1900,
W 65, 66, Descriptions, measurements, gage heights, and ratings........... 1901,
W7h........ .-..| Monthly discharge....................... ... ....] 1901,
W821t085............. Complete data. ....o..oueueiii i iiiiiie i ciieeeans 1902,
W 97 to 1 e ae e n et aeaeeeaiirtaaatsaaenecaaaearasee 1903.
Wi124 to 1904,
W 165 to .| 1905.
‘W 201 to .| 1906.
W 241 to .| 1907-8,
+'W 261 to .1 1809.
W 281 to .| 1910.
W 301 to 1911,
W32l to 1912,
W50 60362 .cem . feee @O et it 1913,
WL 60304, oo @0 1914,
WAL 0414 o]0 1915,
Walltoddd.........|..... 5 1916

The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119.

The table following gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1916. The data for any particular station will, as a rule, be found in
the reports covering the years during which the station was main-
tained. For example, data for Machias River at Whitneyville, Me.,
1903 to 1916, are published in Water-Supply Papers 97, 124, 165,.201,
241, 261, 281, 301, 321, 351, 381, 401, and 431, which contain records
for the New England streams from 1903 to 1916. Results of mis-
cellaneous measurements are published by drainage basins.

In these papers and in the following lists the stations are arranged
in downstream order. The main stem of any river is determined
by measuring or estimating its drainage area—that is, the headwater
stream having the largest drainage area is considered the continua-
tion of the main stream, and local changes in name and lake surface
are disregarded. All stations from the source to the mouth of the
main stem of the river are presented first, and the tributaries in
regular order from source to mouth follow, the streams in each
tributary basin being listed before those of the next basin below.

In exception to this rule the records for Mississippi River are
given in four parts, as indicated on page 111, and the records for large
lakes are presented in order of the streams around the rim of the lake.
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NORTH PACIFIC SLOPE DRAINAGE BASINS.
PRINCIPAL STREAMS.

The largest rivers discharging into the Pacific Ocean in Oregon
and Washington are Rogue, Umpqua, and Columbia rivers and
streams that reach the ocean through Puget Sound. The principal
tributaries of the Columbia are Kootenai, .Clark Fork, ‘Spokane,
Wenatchee, Yakima, Snake, Walla Walla, Umatilla, John Day, Des-
chutes, Klickitat, Willamette, and Lewis rivers. Nisqually, Puyallup,
White, Snohomish, and Skagit rivers flow into Puget Sound. The
streams of this division drain wholly or in part the States of Idaho,
Montana, Nevada, Oregon, Utah, Washington, and Wyoming.

In addition to the list of gaging stations and the annotated list of
publications relating specifically to the section, these pages contain a
similar list of reports that are of general interest in many sections and
cover a wide range of hydrologic subjects, and also brief references to
reports published by State and other organizations (p. Xxxii).

GAGING STATIONS.

Nore.—Date after a date indicates that station was being maintained September 30, 1916. Period after
a date indicates discontinuance.

BETWEEN COLUMBIA RIVER AND PUGET SOUND.

Chehalis River at Centralia, Wash., 1910-11,

Quinault River at Quinault Lake, Wash., 1911-

Soleduck River near Quillayute, Wagh., 1897-1901.
Kalawa River near Forks, Wash., 1897-1901.

PUGET SOUND DRAINAGE BASINS,

Elwha River at McDonald, Wash., 1897-1901.
Elwha River near Port Angeles, Wagh., 1911-12,
Dungeness River at Sequin, Wash., 1897-98.
Dungeness River at Dungeness, Wash., 1898-1901.
Dosewallips River at Brinnon, Wash., 1910-11.
Duckabush River near Duckabush, Wash., 1910-11.
Skokomish River, North Fork (head of Skokomish River), nead Hoodsport, Wash.,
1910-11; 1913.
Nisqually River near Ashford, Wash., 1910-1914.
Nisqually River near La Grande, Wash., 1906-1911.
Puyallup River near Electron, Wash., 1909
Puyallup River near Alderton, Wash., 1914~
Puyallup River at Puyallup, Wash., 1914-
Carbon River at Fairfax, Wash., 1910-1912.
White River below Forks, near Enumclaw, Wash,, 1911-12,
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Puyallup River tributaries—Continued.
White River at Buckley, Wash., 1899-1903; 1910-11; 1913—
Greenwater River at mouth, near Enumclaw, Wash., 1911-12,
White River flume at Buckley, Wash., 1913-
- Green River at Kanasket, Wagh., 1911.
Duwamish River:
Cedar River at Vaughn Bridge, near Cedar Lake, Wash., 1898-99.
Cedar River at Cedgr Lake, near North Bend, Wash., 1902-3.
Cedar River near Cedar Falls, Wash., 1914-
Cedar River near Landsburg, Wash., 1914~
Cedar River near Ravensdale, Wash., 1901-1912.
Cedar River at Clifford Bridge, near Ravensdale, Wash., 1895-1898
Skykomish River, South Fork (head of Snohomish River), near Berlin, Wash., 1910-11.
Skykomish River, South Fork, near Index, Wash., 1902-1905; 1911-12, 1913
Skykomish River at Sultan, Wash., 1910-11.
Foss River near Skykomish, Wash, 1911.
East Fork of Foss River near Skykomish, Wash., 1911,
Miller Creek near Berlin, Wash., 1911-
West Fork of Miller Creek near Berlin, Wash., 1911.
North Fork of Skykomish River at Index, Wash., 1910
Sultan River near Sultan, Wash., 1911-
Snoqualmie River, Middle Fork (head of Snoqualmie River), near North Bend,
Wash., 1907-8; 1908- (Records for this station and other stations in Snoqualmie
River basin published in Water-Supply Paper 412.)
Snoqualmie River near Snoqualmie, Wash., 1898-99; 1900; 1902-1904. (Revieed
records published in Water-Supply Paper 412.)
North Fork of Snoqualmie River at cable bridge, near North Bend, Wash.,
1913-1915.
North Fork of Snoqualmie River near North Bend, Wash.,, 1907-
South Fork of Snoqualmie River near Garcia, Wash., 1910-1915.
South Fork of Snoqualmie River at North Bend, Wash., 1907-
Tokul Creek near Snoqualmie, Wash., 1907-1914.
Pilchuck Creek near Granite Falls, Wash., 1911,
Stilaguamish River, South Fork (head of Stilaguamish River), near Silverton, Wash.,
1910~
Stilaguamish River, South Fork, near Robe, Wash., 1902-3.
Stilaguamish River, South Fork, at Granite Falls, Wash., 1911; 1913-1915.
Canyon Creek near Granite Falls, Wash., 1911-1913.
Skagit River at Reflector Bar, near Marblemount, Wash., 1913—
Skagit River near Marblemount, Wash., 1908-1914.
Skagit River near Sedro Woolley, Wash., 1908
Stetattle Creek near Marblemount, Wash., 1913-1915.
Cascade River near Marblemount, Wash., 1909-1913.
Sauk River above Whitechuck River, near Darrington, Wash., 1910,
Sauk River above Clear Creek, near Darrington, Wash., 1910-1913.
Sauk River at Darrington, Wash., 1914-
Sauk River at Suiattle Crossing, near Sauk, Wash., 1910-1912,
Whitechuck River near Darrington, Wash., 1910.
Clear Creek near Darrington, Wash., 1910-11.
Baker Lake (on Baker River) near Concrete, Wash., 1910-1915.
Baker River below Anderson Creek, near Concrete, Wash., 1910~
Baker River at Concrete, Wash., 1910-1915.
Whatcom Lake near Bellingham, Wash., 1913-14.
Whatcom Creek near Bellingham; Wash., 1910-1914.
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Nooksack River,! North Fork (head of Nooksack River), near Glacier, Wash., 1910-11.
Nooksack River near Deming, Wash., 1910-11.
Middle Fork of Nooksack River at ranger station near Deming, Wash., 1910-11,
Middle Fork of Nooksack River near Deming, Wash., 1910-11.

COLUMBIA RIVER BASIN.

Columbia River at Trail, British Columbia, 1913
Columbia River at Wenatchee, Wash., 1910.
Columbia River near Julia, Wash., 1905.
Columbia River at Hanford, Wash., 1910.
Columbia River at Pasco, Wash., 1904-1910.
Columbia Riverat Cascade Locksand The Dalles, Oreg., 1878
Kootenai River at Libby, Mont., 1910-
Kootenai River at Crossport, Idaho, 1904.
Kootenai River near Bonners Ferry, Idaho, 1904.
Kootenai River near Porthill, Idaho, 1904.
Callahan Creek at Troy, Mont., 1911~
Yaak River near Troy, Mont., 1910-
Moyie River at Snyder, Idaho, 1911-
Clark Fork at Missoula, Mont., 1898-1907.
Clark Fork at St. Regis, Mont., 1910~
Clark Fork near Plains, Mont., 1910-
Pend Oreille Lake at Sandpoint, Idaho, 1914—
Clark Fork at Priest River, Idaho, 1903-1905.
Clark Fork at Newport, Wasgh., 1904-1910.
Clark Fork at Metaline Falls, Wash., 1908-1910; 1912
Racetrack Creek near Anaconda, Mont., 1911-12; 1914
Little Blackfoot River and ditch near Elliston, Mont., 1910-1915.
Rock Creek near Quigley, Mont., 1910-1912.
Big Blackioot Riverat Bonner, Mont., 1898-1905.
’ Rattlesnake Creek at Missoula, Mont., 1898-1900.
Bitterroot River, West Fork (head of Bitterroot River), near Darby, Ment.,
1910—
Bitterroot River near Grantsdale, Mont., 1902-1907.
Bitterroot River near Missoula, Mont., 1898-1901; 1903—4.
East Fork of Bitterroot River near Darby, Mont., 1910~
Lolo Creek near Lolo, Mont., 1910
St. Regis River near St. Regis, Mont., 1910-1915.
Flathead River near Columbia Falls, Mont., 1910-
Flathead River at Demersville, near Kalispell, Mont., 1910-1912.
Flathead River at Damon’s ranch, near Kalispell, Mont., 1910-1912.
Flathead River at Keller’sranch, near Holt, Mont., 1910-1912.
Flathead Lake (on Flathead River) near Holt, Mont., 1900.
Flathead Lake at Polson, Mont., 1908
Flathead River near Polson, Mont., 1907-
Middle Fork of Flathead Riverat Belton, Mont., 1910~
Lake McDonald outlet at Lake McDonald, Mont., 1912-1914.
South Fork of Flathead River near Columbia Falls, Mont., 1910
Stillwater River near Kalispell, Mont., 1906-7.
‘Whitefish River near Kalispell, Mont., 1906.
Ashley Creek, Kila, Mont., 1916~
Swan River near Big Fork, Mont., 1910-11.
Little Bitterroot River near Marion, Mont.,1910-

1 Revised decision of United States Geographic Board rendered Oct. 3, 1917,
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Columbia River tributaries—Continued.
- Clark Fork tributaries—Continued.
Flathead River tributaries—Continued.
Little Bitterroot River near Hubbart, Mont., 1909-
Little Bitterroot River near Niarada (Dayton), Mont., 1908-9; 1916
Crow Creeknear Ronan, Mont., 1906—
Crow Creekat Lozeau’sranch, near Ronan, Mont., 1911-
Mud Creek near Ronan, Mont., 1908-1910—
Mission Creek near St. Ignatius, Mont., 1906
Dry Creek near St. Ignatius, Mont., 1908
Post Creek at Fitzpatrick’s ranch, near Ronan, Mont., 1906-1911.
Post Creek at Deschamp’sranch, near Ronan, Mont., 1911,
Post Creek near St. Ignatius, Mont., 1911
Jocko River, South Fork (head of Jocko River), near Jocko, Mont., 1912~
Jocko River near Jocko, Mont., 1908
Jocko River at Ravalli, Mont., 1906-1911.
Middle Fork of Jocko River near Jocko, Mont.,1912—
North Fork of Jocko River near Jocko, Mont., 1912
Falls Creek near Jocko, Mont., 1912
Big Knife Creek near Jocko, Mont., 1908
Agency Creek near Jocko, Mont., 1908-
Blodgett Creek near Jocko, Mont., 1909-10.
Finley Creek near Jocko, Mont., 1908
East Finley Creek near Jocko, Mont., 1908
Indian ditch near Jocko, Mont., 1908-1911; 1912-
Valley Creek near Ravalli, Mont., 1908-1911.
Revais Creek near Dixon, Mont., 1911
Thompson River near Thompson Falls, Mont., 1911-
Prospect Creek near Thompson Falls, Mont., 1911~
Priest Riveratoutlet of Priest Lake, at Coolin, Idaho, 1911~
Priest Riverat Falk’sranch, near Priest River, Idaho, 1911-12.
Priest River near Priest River, Idaho, 1903-1905; 1910-11.
Sullivan Lake near Metaline Falls, Wagh., 1912
Sullivan Creek near Metaline Falls, Wash., 1912~
Kettle River at Curlew, Wash., 1911-12.
Kettle Riverat Boyds, Wash., 1913-1915.
Hall Creek near Inchelium, Wash., 1912-
Stranger Creek at Inchelium, Wash., 1914—
North Fork of Ceeur d’Alene River (head of Cceur d’Alene River and through
Coeur d’Alene Lake of Spokane River) at Prichard, Idaho, 1911-1914.
North Forkof Cceur d’Alene River at Enaville, Idaho, 1911-1913.
Cceur d’ Alene Rivernear Cataldo, Idaho, 1911-12.
Coeur d’ Alene Lake at Coeur d’Alene, Idaho, 1903
Spokane River at Post Falls, Idaho, 1913
Spokane River at Trent, Wash., 1911-1913.
Spokane River at Washington Water Power Co.’s dam, at Spokane, Wash., 1891~
1896.
Spokane Riverat Spokane, Wash., 1896
Spokane River near Long Lake, Wash 1912-
Little North Fork of Coeur d’Alene River near Enaville, Idaho, 1911—12
St. Joe River at Avery, Idaho, 1911~
St. Joe River near Calder, Idaho, 1911-12.
St. Maries Riverat Lotus, Idaho, 1911-12.
Spokane Valley Land & Water Co.’s canal near Post Falls, Idaho, 1911~
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Columbia River tributaries—Continued.
Spokane River tributaries—Continued.
Latah (Hangman) Creek at and near Tekoa, Wash., 1904-5.
North Fork of Latah Creek near Spokane, Wash., 1904-5.
Little Spokane River near Spokane, Wash., 1903-1905; 1911-1913,
Sanpoil River at Keller, Wash., 1911-
Nespelem River at Nespelem, Wash., 1911—
Okanogan River at Okanogan, Wash., 1911-
Similkameen River near Oroville, Wash., 1911-
Sinlahekin Creek near Loomis, Wash., 1903-1905,
Johnson Creek near Riverside, Wash., 1903-1907.
Salmon Creek near Coneconully, Wash., 1910~
Salmon Creek near Okanogan, Wash., 1903-1912,
Methow River at Winthrop, Wash., 1912.
Methow River at Pateros, Wash., 1903
Chewack Creek at Winthrop, Wash., 1912-13.
Twisp River at Twisp, Wash., 1911-1913,
Stehekin River (head of Chelan River) at Stehekin, Wash., 1910-1915,
Chelan Lake at Lakeside, Wash., 1897-1899.
Chelan Lake at Chelan, Wash., 1905; 1910~
Chelan River at Chelan, Wash., 1903—
Railroad Creek at Lucerne, Wash., 1910-1913.
Entiat River at Entiat, Wash., 1910~
Wenatchee River near Leavenworth, Wash., 1910
Wenatchee River at Dryden (Cashmere), Wash., 1904-
Wenatchee River at Wenatchee, Wash., 1897.
White River near Chiwaukum, Wash,, 1911~12; 1914,
Nason Creek near Nason, Wash., 1911,
Chiwawa Creek near Leavenworth, Wash., 1911-12; 1913-14,
Chiwaukum Creek near Chiwaukum, Wash., 1911.
Icicle Creek near Leavenworth, Wash., 1911-14.
Peshastin Creek at Blewett, Wash., 1911-12.
Peshastin Creek near Leavenworth, Wash., 1911-12.
Wenatchee Valley canal at Dryden, Wash, (irrigation seasons only), 1912-
Crab Creek at Wilson Creek, Wash., 1904,
Crab Creek at Adrian, Wash., 1910; 1911; 1912.
Crab Creek near Ephrata, Wash., 1909,
Moses Lake at Neppel (Moses Lake), Wash., 1909-1914.
Crab Creek near Warden, Wash., 1909-1912.
Rockyford Creek near Ephrata, Wash., 1909-1911.
Keechelus Lake (on Yakima River) near Martin, Wash., 1906~
Yakima River near Martin, Wash., 1903-
Yakima River at Easton, Wash., 1904; 1910-1915.
Yakima River at Cle Elum, Wash., 1906-
‘Yakima River at Umtanum, Wash., 1906~
Yakima River at Selah Gap, near North Yakima, Wash., 1897; 1904; 1911; 1912, .
Yakima River at Union Gap, near Yakima City, Wash., 1894-1909; 1911-1914,
Yakima River near Wapato, Wash., 1908~
¥akima River at Mabton, Wash., 1904-1906; 1911-12,
Yakima River near Prosser, Wash., 1904-1906; 1913~
Yakima River at Kiona, Wash., 1895-1915.
‘Yakima River near Richland, Wash., 1906-1911.
Cabin Creek near Easton, Wash., 1909-1911.
Kachess Lake (on Kachess River) near Easton, Wash., 1905~
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Columbia River tributaries—Continued.
Yakima River tributaries—Continued.
Kachess River near Easton, Wash., 1903
Big Creek near Cle Elum, Wash., 1909.
Cle Elum River, North Fork (head of Cle Elum River), at Galena, Wash.,
1907; 1911.
Cle Elum Lake near Roslyn, Wash., 1906
Cle Elum River near Roslyn, Wash., 1903—
Teanaway River below Forks, near Cle Elum, Wash., 1911-12,
Teanaway River near Cle Elum, Wash., 1909-1911; 1912-1914.
Swauk Creek near Cle Elum, Wash., 1909-1912.
Cascade canal near Ellensburg (Thorp), Wash., 1905-6; 1909-1911.
West Kittitas canal near Thorp, Wash., 1904-1906; 1909-1911,
Ellensburg Water Co.’s canal near Ellensburg, Wash., 1904-5; 1909-1911.
Taneum Creek near Thorp, Wash., 1909-1912.
Manastash Creek near Ellensburg, Wash., 1909-1914.
Wilson Creek near Thrall, Wash., 1911.
Selah Moxee canal near Selah, Wash., 1904-5; 1909-1911.
Wenas Creek near Selah, Wash., 1909-1912.
Naches River at Anderson’s ranch, near Nile, Wash., 1909-1914.
Naches River at Oak Flat, near Nile, Wash., 1904
Naches River below Tieton River, near Naches, Wash., 1905; 19091912,
Naches River near North Yakima, Wash., 1893-1897; 1898-1912,
Bumping Lake (on Bumping River) near Nile, Wash., 1909; 1910-
Bumping River at Bumping Lake, near Nile, Wash., 1906; 1909~
American River near Nile, Wash:, 1909; 1910; 1911; 1913; 1914; 1915,
Selah Valley canal near Naches, Wash., 1904-6; 1909-1913.
Tieton River, North Fork, below Clear Creek, near Naches, Wash.,
1914-15.
Tieton River at McAllister Meadows, near Naches, Wash., 1908-1914.
Tieton River at headworks of Tieton canal, near Naches, Wash., 1906—
Tieton River at Cobb’s ranch, near Naches, Wash.; 1902-1913.
Tieton canal near Naches, Wash., 1910
Wapatox canal near Naches, Wash., 1904-5; 1909-11.
Naches Canal Co.’s (Gleed) canal near Naches, Wash., 1904-1906; 1909-
1911.
Yakima Valley (Congdon) canal near Naches, Wash., 1904-1906; 1909~
1911.
Naches-Cowiche canal near Naches, Wash., 1904-1905; 1909-1911.
North Yakima power canal near North Yakima, Wash., 1904-1906;
1909-10.
Schanno canal near North Yakima, Wash., 1904-5; 1909-1911.
North Yakima power waste at North Yakima, Wash., 1909-1912.
North Yakima mill waste at North Yakima, Wash., 1909-1912.
Naches Avenue Union canal at North Yakima, Wash., 1904-1906;
1909-1911. .
Old Union canal near North Yakima, Wash., 1904-1906; 1909-1911.
Moxee Co.’s canal near North Yakima, Wash., 1904-1906; 1909-1911.
Fowler canal near North Yakima, Wash., 1904-1906; 1909-1911.
Ahtanum Creek, North Fork (head of Ahtanum Creek), near Tampico, Wash.,
1907—
Ahtanum Creek at The Narrows, near Tampico, Wash., 1908-1913.
Ahtanum Creek near Yakima City, Wash., 1904; 1907-1912.
South Fork of Ahtanum Creek at Conrad ranch, near Tampico,Wash., 1915~
South Fork of Ahtanum Creek near Tampico, Wash., 1907-1914.



GAGING STATIONS.

Columbia River tributaries—Continued.

Yakima River tributaries—Continued.
New Reservation canal near Parker (Yakima City), Wash., 1904~
0O1d Reservation canal near Parker (Wapato), Wash., 1904~
Sunnyside canal near Parker (Wapato), Wash., 1904~
Toppenish Creek near Fort Simcoe, Wash., 1909~
Toppenish Creek near White Swan (Wapato), Wash., 1909-1912.
Toppenish Creek at railway bridge, near Toppenish, Wash., 1894-1896.
Toppenish Creek near Toppenish, Wash., 1908-9.
Toppenish Creek at Alfalfa, Wash., 1909-1912.
Simcoe Creek near Fort Simcoe, Wagh., 1909~
Reservation drain at Alfalfa, Wash., 1912—
Satus Creek near Toppenish, Wash., 1908-1913.
Satus Creek below mouth of Dry Creek near Toppenlsh Wash., 1913-
Satus Creek near Alfalfa, Wash., 1905.
Satus Creek near Satus, Wash., 1894—1896.
Kiona canal near Kiona, Wa.sh., 1904-1906; 1908-1911.
Kennewick canal near Richland (Kennewick), Wash., 1904-5; 1910-11.
Lower Yakima canal near Kiona, Wash., 1905; 1910-11.
Snake River at south boundary of Yellowstone National Park, 1913-
Jackson Lake (Snake River) at Moran, Wyo., 1909-10 (iragmentary); 1911-
Snake River ! near Moran, Wyo., 1903~
Snake River?! at Grovont, Wyo., 1899.
Snake River at Alpine, Idaho, 1916-
8nake River ! near Lyon, Idaho, 1903-1911.
Snake River! near Heise, Idaho, 1910-
8nake River at Idaho Falls, Idaho, 1889-1890; 1892-1894.
Snake River near Shelley, Idaho, 1915-
Snake River near Firth, Idaho, 1915.
Snake River at Porterville Bridge near Blackfoot, Idaho, 1916~
Snake River near Blackfoot, Idaho, 1910~
Snake River at Neeley, Idaho, 1906~
8nake River at Howells Ferry, near Minidoka, Idaho, 1910~

X111

8nake River at Montgomery Ferry, near Minidoka, Idaho, 1895-1899; 1901-1910.

Lake Milner (on S8nake River) at Milner, Idaho, 1911~
Snake River at Milner, Idaho, 1909—
Snake River near Twin Falls, Idaho, 1911-
8nake River near Hagerman, Idaho, 1912—
8nake River at King Hill, Idaho, 1909-
8nake River near Murphy, Idaho, 1912; 1913-
8nake River at Weiser, Idaho, 1910~
Snake River at Lewiston, Idaho, 1910.
Snake River at Riparia, Wash., 1916—
Snake River near Burbank, Wash., 1907-
Pacific Creek near Moran, Wyo., 1906.
Buffalo River near Elk, Wyo., 1906.
Henrys Fork 2 at Warm River, Idaho, 1910-1915.
Henrys Fork near Ora, Idaho, 1902-1909.
Henrys Fork in canyon above Fall River, Idaho, 1890-91.
Henrys Fork near Rexburg, Idaho, 1909~
Warm River at Warm River, Idaho, 1912-1915.
Robinson Creek at Warm River, Idaho, 1912-1915.

1 Decision of United States Geographic Board; formetly called South Fork of Snake River,
2 Decision of United States Geographic Board; formerly called North Fork of Snake River.
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Columbia River tributaries—Continued.
Snake River tributaries—Continued.
Henrys Fork tributaries——Continued.

Fall River near Marysville, Idaho, 1902-3.
Fall River at Fremont, Idaho, 1904-1909 (replace Marysville station).
Fall River at Canyon, Idaho, 1890-1901.
Teton River near St. Anthony, Idaho, 1903-1909.
Teton River at Chase’s ranch, Idaho, 1890-1893.

Idaho (Government) canal near Shelley, Idahe, 1912~

Willow Creek near Prospect, 1daho, 1903—4.

Grays Lake outlet near Herman, Idahe, 1916~

Blackfoot River abovae reservoir, near Henry, Idaho, 1914-

Blackfoot-Marsh reservoir near Henry, Idaho, 1912-

Blackfoot River below reservoir, near Henry [near Rossfork], Idaho, 1908~

Blackioot' River near Shelley, Idaho, 1909-

Blackfoot River near Presto, Idaho, 1903-1909.

Blackfoot River near Blackfoot, Idahe, (fragmentary), 1913; 1914; 1915-
Little Blackfoot River at Henry, Idaho, 1914-

Meadow Creek near Henry, Idaho, 1914-

Idaho (Government) canal near Firth, Idaho, 1914~
Fort Hall upper canal near Blackfoot, Idahq, 1912—

Fort Hall lower canal near Blackfoot, Idaho, 1912—

Big Lost River near Chilly, Idaho, 1904-1906; 1907-1915.

Big Lost River near Mackay, Idahe, 1903-1906; 1912-1915.
Thousand Springs Creek near Chilly, Idaho, 1912-13; 1914,
Sharp ditch near Mackay, Idaho, 1912-1914.

Streeter ditch near Mackay, Idaho, 1913-1914.

Cedar Creek above forks; near Mackay, Idaho, 1911-1913.
Cedar Creek below forks, near Mackay, Idaho, 1911-1913,
Antelope Creek near Darlington, Idaho, 1913

Little Lost River near Clyde, Idahe, 1910-1913.

Birch Creek near Kaufman, Idaho, 1910-1912.

Camas Creek near Hamer, Idahe, 1912-13.

Portneuf River above reservoir, near Chesterfield, Idaho, 1912-1914.

Portneuf diversion channel near Chesterfield, Idaho, 1914.

Portneuf River below reservoir, near Chesterfield, Idaho, 1912-1915.

Portneuf River near Pebble, Idaho, 1019-1913.

Portneuf River at Topaz, Idaho, 1913-1915. .

Portneuf River near McCammon, Idaho, 1896.

Portneuf River at Pocatello, Idaho, 1897-1899; 1911~
Topons Creek near Chesterfield, Idaho, 1912-1914.

Pebble Creek near Pebble, Idaho, 1911-1914.
Birch Creek near Downey, Idaho, 1911-1914.

Rait River near Bridge, Idaho, 1909-1915.

Clear Creek near Naf, Idaho, 1910-11; 1912.
Cassia Creek near Conant, Idaho, 1909-1912.

North Side Minidoka canal near Minidoka, Idaho, 1909-

South Side Minidoka canal near Minidoka, Idaho, 1909-

Goose Creek above Trapper Creek, near Qakley, Idaho, 1911-1916.

Goose Creek near Oakley, Idaho, 1909-1911.

Trapper Creek near Qakley, Idaho, 1911-1916.
Birch Creek near Qakley, Idaho, 1912-13; 1914-1916.

North Side Twin Falls canal at Milner, Idaho, 1909—



GAGING STATIONS. XV

Columbia River tributaries—Continued.
Snake River tributaries—Continued.
South Side Twin Falls canal at Milner, Idaho, 1909~
Big Cottonwood Creek near Oakley, Idaho, 1909-1915.
Dry Creek near Artesian City, Idaho, 1912.
Rock Creek near Rock Creek, Idaho, 1909-1913.

McMullen Creek near Rock Creek, Idaho, 1910; 1912,
Salmon Falls Creek above upper Vineyard ditch, near Contact, Nev., 1914.
Salmon Falls Creek below upper Vineyard ditch, near Contact, Nev., 1914,
Salmon Falls Creek below High Lane canal, near San Jacinto, Nev., 1914,
Salmon Falls Creek near San Jacinto, Nev., 1909
Salmon Falls Creek near Twin Falls, Idaho, 1909-10.

Upper Vineyard ditch near Contact, Nev., 1914,

Lower Vineyard ditch near Contact, Nev., 1914.

Jakes Creek above Hubbard ranch, near Contact, Nev., 1914,

Jakes Creek below Hubbard ranch, near Contact, Nev., 1914,

Willow Creek near Contact, Nev., 1914.

Bird’s Nest ditch near Contact, Nev., 1914.

Harrell ditch near Contact, Nev., 1914,

High Line ditch near San Jacinto, Nev., 1914,

San Jacinto ditch near San Jacinto, Nev., 1914.

Island ditch near San Jacinto, Nev., 1914.

West Boar’s Nest ditch near San Jacinto, Nev., 1914,

Trout Creek near San Jacinto, Nev., 1914.

East Boar’s Nest ditch near San Jacinto, Nev., 1914.

Shoshone Creek near San Jacinto, Nev., 1914-15.

North Side ditch near San Jacinto, Nev., 1914.

Cedar Creek near Roseworth, Idaho, 1909-1914; 1916.

Devil Creek near Three Creek, Idaho, 1912-1914; 1916.
Big Wood River near Gimlet, Idaho, 1904-5.
Big Wood River at Hailey, Idaho, 1889; 1915—
Big Wood Slough at Hailey, Idaho, 1915—
Big Wood River near Bellevue, Idaho, 1911-
Big Wood River below Magic dam, near Richfield, Idaho, 1911~
Big Wood River below North Gooding canal, near Shoshone, Idaho, 1911;

1912~ '

Big Wood River near Gooding, Idaho, 1916
Big Wood River near Shoshone, Idaho, 1905-6; 1908-1913.
Big Wood River at Toponis, Idaho, 1896-1899.
Big Wood River near Bliss, Idaho, 1899.

Camas Creek near Blaine, Idaho, 1912~

Little Wood River near Carey, Idaho, 1904-5.

Little Wood River near Richfield, Idaho, 1911-

Little Wood River at Toponis [Gooding], Idaho, 1896-1899.

Dry Creek near Blanche, Idaho, 1911-1914.

-King Hill Creek near King Hill, Idaho, 1913.

Little Canyon Creek at Glenns Ferry, Idaho, 1909-1913.
Alkali Creek near Glenns Ferry, Idaho, 1909-1913.

Cold Springs Creek near Hammett, Idaho, 1909-1913.
Bennett Creek near Hammett, Idaho, 1909-1913.
Bruneau River near Rowland, Nev., 1913

Bruneau River near Tindall, Idaho, 1910-1912.
Bruneau River near Hot Spring, Idaho, 1909-1915.
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Columbia River tributaries—Continued.
Snake River tributaries—Continued.
Bruneau River near Grandview, Idaho, 1895-1903; 1909-
Sheep Creek near Tindall, Idaho, 1910-1913.
Marys Creek near Owyhee, Nev., 1913-1915.
Marys Creek at Tindall, Idaho, 1910-1913.
Louse Creek near Wickahoney, Idaho, 1911.
East Fork of Bruneau River near Three Creek, Idaho, 1912-1914; 1916.
East Fork of Bruneau River near Hot Spring, Idaho, 1910-1915.
Three Creek near Three Creek, Idaho, 1912-1914; 1916.
Cherry Creek near Three Creek, Idaho, 1912-1914; 1916.
' Deadwood Creek near Three Creek, Idaho, 1912-1914; 1916.
Buckaroo ditch at Hot Spring, Idaho, 1912-1914.
Grandview canal near Grandview, Idaho, 1912-1915.
Castle Creek near Castle Creek, Idaho, 1910-11.
Sucker Creek near Homedale, Idaho, 1903-1910.
Owyhee River near Gold Creek, Nev., 1916—
Owyhee River at Mountain City, Nev., 1913.
Owyhee River near Owyhee, Nev., 1913—
Owyhee River at Owyhee, Oreg., 1890—1896 1903-1916.
. South Fork of Owyhee River near Tuscarora, Nev., 1913.
Jack Creek near Tuscarora, Nev., 1913~
Jordan Creek near Jordan Valley, Oreg., 1911-
Cow Creek at Narrows, near Jordan Valley, Oreg., 1914.
Cow Creek at mouth, near Jordan Valley, Oreg., 1914.
Owyhee canal near Owyhee, Oreg., 1904-5; 1911~-1916.
Boise River near Twin Springs, Idaho, 1911-
Boise River at Dowling’s ranch, near Arrowrock, Idaho, 1911~
Boise River below Moore Creek, near Arrowrock, Idaho, 1916
Boise River near Highland, Idaho (replaces the Boise station), 1905-1915.
Boise River near Boise, Idaho, 1894-1904.
Boise River at Caldwell, Idaho, 1895-96.
Cottonwood Creek near Arrowrock, Idaho, 1914-
South Fork of Boise River near Lenox, Idaho, 1911~
Smith Creek near Lenox, Idaho, 1916
Long Gulch Creek near Lenox, Idaho, 1916—
Rattlesnake Creek near Lenox, Idaho, 1916.
Willow Creek near Lenox, Idaho, 1916—
Little Camas Creek near Little Camas Store, Idaho, 1896.
Moore Creek near Arrowrock, Idaho, 1915~
Grimes Creek near Centerville, Idaho, 1910.
Dry Creek:
Spring Creek near Boise, Idaho, 1911-12.
Wilson ditch near Ontario, Oreg., 1904-5.
Malheur River near Drewsey, Oreg., 1914.
Malheur River at Warmsprings reservoir site, near Riverside, Oreg., 1914—
Malheur River above South Fork, at Riverside, Oreg., 1906-7; 1908-1910.
Malheur River at Riverside, Oreg., 1909-1915.
Malheur River near Namorf, Oreg., 1913~
Malheur River near Harper ranch, near Westfall, Oreg., 1903~1905.
Malheur River near Little Valley, Oreg., 1914.
Malheur River at McLaughlin bridge, near Vale, Oreg., 1904—-1906
Malheur River at Vale, Oreg., 1890-91; 1895-96; 1903-1914.
Malheur River at Halliday bridge, near Onta.tio, Oreg., 1904-5.
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Columbia River tributaries—Continued.
Snake River tributaries—Continued.
Malheur River near Ontario, Oreg., 1903-4.
South Fork of Malheur River at Riverside, Oreg., 1910-1913; 1913-1915.
North Fork of Malheur River at Scotts ranch, near Beulah, Oreg., 1914.
North Fork of Malheur River at Foley’s ranch, near Beulah, Oreg., 1909-
1912; 1913-14.
Vines ditch near Little Valley, Oreg., 1904-5; 1914.
Malheur Farmers’ canal above Vale, Oreg., 1904-5,
McLaughlin ditch above Vale, Oreg., 1904-5.
«J, H.” ditch above Vale, Oreg., 1904-5.
Gellerman & Frohman ditch above Vale, Oreg., 1904-5.
Sand Hollow ditch above Vale, Oreg., 1904-5.
Bully Creek near Westfall, Oreg., 1911; 1912-13.
Bully Creek at Warm Springs, near Vale, Oreg., 1903—4; 1905-1907; 1911~
Bully Creek at Vale, Oreg., 1904-5.
Hope Mill ditch at Vale, Oreg., 1904-5. ‘
Willow Creek near Malheur, Oreg., 1904-6; 1910-11; 1912-1915.
Willow Creek near Brogan, Oreg., 1910-
Willow Creek at Dell, Oreg., 1904-1906.
Cow Creek near Brogan, Oreg., 1912-
Pole Creek near Brogan, Oreg., 1912-13.
Nevada ditch below Vale, Oreg., 1904-5.
Payette River near Horseshoe Bend, Idahe, 1906
Payette River at Payette, Idaho, 1895-1897.
North Fork of Payette River at Lardo, Idaho, 1908-
North Fork of Payette River at Van Wyck, Idahe, 1912~
Lake Fork of Payette River near McCall, Idaho, 1909-1914.
Shafer Creek near Horseshoe Bend, Idaho, 1911-12.
Harris Creek near Horseshoe Bend, Idaho, 1911-12.
Weiser River near Weiser, Idaho, 1890-91; 1894-1904; 1910-1915.
Weiser River, West Fork, near Fruitvale, Idaho, 1910-1913.
Lost Creek near Tamarack, Idahe, 1910-1914.
Middle Fork of Weiser River at Middle Fork, Idaho, 1910-1913.
Sage Creek near Midvale, Idaho, 1913.
Sommercamp Creek near Midvale, Idaho, 1913.
Miller Creek near Midvale, Idaho, 1913.
Crane Creek near Midvale, Idaho, 1910~
Mann Creek near Weiser, Idaho, 1911-1913.
Monroe Creek (upper station) near Wesier, Idaho, 1911-12.
Monree Creek (lower station) near Weiser, Idaho, 1911-1913.
Burnt River, North Fork (head of Burnt River) near Audrey, Oreg., 1915-16.
Burnt River near Hereford, Oreg., 1915-16.
Burnt River near Bridgeport, Oreg., 1915-16.
Middle Fork of Burnt River near Audrey, Oreg., 1915-16.
South Fork of Burnt River near Unity, Oreg., 1915-16.
South Fork of Burnt River at Hardman ranch near Unity, Oreg., 1916~
Sawmill Creek near Unity, Oreg., 1915.
Camp Creek near Hereford, Oreg., 1915.
Powder River at Saliebury, Oreg., 1903-1914.
Powder River at Baker, Oreg., 1913; 1914.
Powder River near North Powder, Oreg., 1909-1912; 1913~1916.
Baldock Slough at Baker, Oreg., 1913; 1914,
Old Settlers Slough at Baker, Oreg., 1913; 1914.
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Columbia River tributaries—Continued.
Snake River tributaries—Continued.
Powder River tributaries—Continued.
Pine Creek near Baker, Oreg., 1913; 1914.
Goodrich Creek near Baker, Oreg., 1913.
Mill Creek near Baker, Oreg., 1913; 1914.
Lee-Polly ditch near Baker, Oreg., 1914.
Marble Creck near Baker, Oreg., 1913; 1914,
Salmon Creek near Baker, Oreg., 1913; 1914.
Willow Creek near Haines, Oreg., 1913.
North Powder River at Gardner’s ranch, near North Powder, Oreg., 1912.
North Powder River at North Powder, Oreg., 1912; 1913; 1914.
Anthony Creek near North Powder, Oreg., 1912.
Wolf Creek near North Powder, Oreg., 1913; 1914,
Big Creek near Medical Springs, Oreg., 1913; 1914.
Goose Creek near Keating, Oreg., 1913; 1914.
Eagle Creek above West Fork, near Baker, Oreg., 1911.
Eagle Creek near Baker, Oreg., 1909-10.
Eagle Creek near New Bridge, Oreg., 1910-11; 1914.
West Fork of Eagle Creek near Baker, Oreg., 1911.
Daly Creek near Richland, Oreg., 1913.
Salmon River near Pierson, Idaho, 1911-1913.
Salmon River at Salmon, Idaho, 1912
Salmon River at Whitebird, Idaho, 1910~
Lake Creek near Stanley, Idaho, 1910-1913.
Valley Creek near Stanley, Idaho, 1910-1913.
Pahsimeroi River near Goldburg, Idaho, 1910-1913.
Pahsimeroi River below the sinks, near Goldburg, Idaho, 1913.
Goldburg Creek near Goldburg, Idaho, 1910; 1913.
Big Creek near Patterson, Idaho, 1910-1913.
Lembhi River:
Timber Creek near Leadore, Idaho, 1912,
West Fork of Timber Creek near Leadore, Idaho, 1912.
Eightmile Creek near Leadore, Idaho, 1912.
North Fork of Salmon River near North Fork, Idaho, 1912.
Grande Ronde River at Hilgard, Oreg., 1903-1915.
Grande Ronde River at Elgin, Oreg., 1903-1912.
Grande Ronde River at Zindel, Wash., 1904-1912.
Catherine Creek near Union, Oreg., 1906-7; 1911-12; 1915.
Little Creek near Union, Oreg., 1915.
Mill Creek near Summerville, Oreg., 1914-15.
Wallowa Lake (on Wallowa River) near Joseph, Oreg., 1905-6; 1912-1914;
1915.
Wallowa River at Joseph, Oreg., 1903-1914; 1915.
Wallowa River near Wallowa, Oreg., 1903-1907.
Wallowa River at Minam (near Elgin), Oreg., 1903-1914.
Silver Lake ditch near Joseph, Oreg., 1905; 1915.
Farmers and Citizens’ ditch near Joseph, Oreg., 1905; 1915.
Granger ditch at Joseph, Oreg., 1905; 1915.
Big Bend ditch at Joseph, Oreg., 1905; 1915.
Hurricane Creek near Joseph, Oreg., 1915.
Lostine River near Lostine, Oreg., 1912-1914; 1915
Company ditch near Wallowa, Oreg., 1905.
Bear Creck near Wallowa, Oreg., 1915.
Minam River at Minam, Oreg., 1912-1914.
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Columbia River tributsries—Continued.
3nake River tributaries—Continued.
Asotin Creek near Shelmans ranch, near Asotin, Wash., 1904-1906.
Asotin Creek near Asotin, Wash., 1904-5; 1910; 1911.
Selway River (head of Clearwater River), near Lowell, Idaho, 1911-12.
Clearwater River at Kamiah, Idaho, 1910-1916.
Clearwater River at Lewiston, Idaho, 1910-1913.
Lochsa River near Lowell, Idaho, 1910-1912.
South Fork of Clearwater River near Grangeville, Idahoe, 1910-1916.
South Fork of Clearwater River at Kooskia, Idaho, 1910-1912.
Lolo Creek near Greer, Idaho, 1911-12.
Tucannon River near Pomeroy, Wash., 1913-1915.
Tucannon River near Starbuck, Wash., 1914
Palouse River near Potlatch, Idaho, 1914~
Palouse River at Elberton, Wash., 1904-5.
Palouse River near Winona, Wagh., 1915~
Palouse River at Hooper, Wash., 1897-1916.
Rock Creek near Ewan (St. John), Wash., 1903-1905; 1914~
Cow Creek near Keystone, Wash., 1904-5.
Cow Creek near Hooper, Wash., 1904.
Walla Walla River near Milton, Oreg., 1903-1908.
Walla Walla River at Whitman, Wash., 1897-1899.
South Fork of Walla Walla River near Milton, Oreg., 1906; 1907-
South Fork of Walla Walla River near Milton, Oreg. (lower station), 1903-1906.
Mill Creek near Walla Walla, Wash., 1913~
Umatilla River at Gibbon, Oreg., 1896-1911.
Umatilla River at Pendleton, Oreg., 1891-2; 1903-1905.
Umatilla River above Furnish reservoir, near Yoakum, Oreg., 1915~
Umatilla River at Yoakum, Oreg., 1903~
Umatilla River near Umatilla, Oreg., 1903
- North Fork of Umatilla River near Gibbon, Oreg., 1912-
McKay Creek near Pendleton, Oreg., 1903—4.
Farmers’ mill ditch at Pendleton, Oreg., 1905.
Slusher & Gould ditch near Nolin, Oreg., 1905-6.
Lisle & Crane ditch near Echo, Oreg., 1905.
Charles Lisle ditch at Echo, Oreg., 1905-6.
Henrietta mill ditch at Echo, Oreg., 1905-6.
Wilson & Co.’s ditch at Echo, Oreg., 1905-6.
Allen ditch at Echo, Oreg., 1905-6. .
Western Land & Irrigation Co.’s (Hinkle) ditch at Echo, Oreg., 1905-6.
Pioneer ditch at Echo, Oreg., 1905-6.
Mazxwell ditch at Echo, Oreg., 1905-86.
Maxwell Land & Irrigation Co.’s (Hermiston) ditch near Hermiston, Oreg.,
1905-6. ’
Beitle ditch near Hermiston, Oreg., 1905-6.
Oregon Land & Water Co.’s ditch at Umatilla, Oreg., 1905-6.
Brownell ditch at Umatilla, Oreg., 1905-6.
Willow Creek near Arlington, Oreg., 1905-6.
Rock Creek near Goldendale, Wash., 1911-13.
Squaw Creek near Goldendale, Wagh., 1911~13.
John Day River near Dayville, Oreg., 1908-1914.
John Day River at Clarno, Oreg., 1914-15.
John Day River at McDonald, Oreg., 1904-
South Fork of John Day River at Dayville, Oreg., 1908-1914.
Dayville ditch at Dayville, Oreg., 1910-1914.
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Columbia River tributaries—Continued.
John Day River tributrries—Continued.
Camas Creek above Cable Creek, near Ukiah, Oreg., 1914~
Camas Creek below Cable Creek, near Ukiah, Oreg., 1914.
Cable Creek near Ukiah, Oreg., 1914~
Rock Creek at Rockcreek, Oreg., 1905; 1911,
Deschutes River at Crane Prairie, near Lapine, Oreg., 1914-
Deschutes River at Forest Service bridge, near Lapine, Oreg., 1910; 1912; 1913~
Deschutes River near Lava, Oreg., 1905-1907; 1909-1911; 1912; 1913-1915.
Deschutes River at West’s ranch, near Lava, Oreg., 1906-1909; 1914.
Deschutes River at Benham Falls Oreg., 1909—1914
Deschutes River at Lava Island, Oreg., 1915-16.
Deschutes River at Bend, Oreg., 1904-1914.
. Deschutes River below Bend, Oreg., 1914~
'Deschutes River at Tumalo (La,ldla.w], Oreg., 1909-1912; 1914-1915.
Deschutes River near Cline Falls, Oreg., 1910-11; 1912-13.
Deschutes River near Mecca, Oreg., 1911~
Deschutes River at Sherar, Oreg., 1912-1914.
Deschutes River at Moro, Oreg., 1897-1899.
Deschutes River at Moody (Biggs), Oreg., 1906~
Odell Creek near Crescent, Oreg., 1911; 1912; 1913; 1914.
Fall River near Lapine, Oreg., 1912.
East Fork at Crescent, Oreg., 1904-1908; 1910-11; 1913-14.
East Fork at Morson’s intake, near Lapine, Oreg., 1914~
East Fork near Lapine, Oreg., 1910~1913.
East Fork at Allen’s ranch, near Lava, Oreg., 1905-1912; 1913-1915.
Crescent Creek at outlet of Crescent Lake, near Crescent, Oreg., 1911;
1912-1915.
Crescent Creek below Cold Creek, near Crescent, Oreg., 1912-13,
Crescent Creek near Crescent, Oreg., 1912-13; 1914.
Big Marsh Creek near Crescent, Oreg., 1912-1914.
Arnold canal near Bend, Oreg., 1914~
Central Oregon canal near Bend, Oreg., 1905~
Pilot Butte canal near Bend, Oreg., 1905—
North canal near Bend, Oreg., 1913—
Swalley canal near Bend, Oreg., 1913
Tumalo Creek near Tumalo [Laidlaw], Oreg., 1906-1914.
Tumalo Creek near Bend, Oreg., 1906~
Lewis Creek near Tumalo [Laidlaw], Oreg., 1908-9.
Wimer canal near Tumalo [Laidlaw], Oreg., 1906-1914; 1916-
Columbia, Southern canal near Tumalo [Laidlaw], Oreg., 1906-1914; 1916,
Tumalo feed canal near Bend, Oreg., 1914
Squaw Creek near Sisters, Oreg., 1906~
Squaw Creek canal near Sisters, Oreg., 1916—
McAllister’s ditch near Sisters, Oreg., 1909-1913.
Crooked River near Post, Oreg., 1908-1911.
Crooked River at Hoffman’s ranch, near Prineville, Oreg., 1913-14,
Crooked River near Prineville, Oreg., 1908-1912.
Crooked River at Prineville, Oreg., 1914,
Prineville flour mill tailrace at Prineville, Oreg., 1914.
Ochoco Creek near Howard, Oreg., 1910-11.
Ochoco Creek at Elliot’s ranch, near Prineville, Oreg., 1908-1910; 1914~
Ochoco Creek at Prineville, Oreg., 1912; 1913-1915.
Marks Creek near Prineville, Oreg., 1916—
Mill Creek near Prineville, Oreg., 1916
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Columbia River tributaries—Continued.
Deschutes River tributaries—Continued.
Crooked River tributaries—Continued.
Ochoco Creek tributaries—Continued.
Tableland ditch near Prineville, Oreg., 1915~
Elliot ditch near Prineville, Oreg., 1908-1910; 1914-
McKay Creek near Prineville, Oreg., 1915~
Metolius River at Allingham ranger station, near Sisters, Oreg., 1910-1913;
1915~
Metolius River at Hubbard’s ranch, near Grandview, Oreg., 1910-1913,
Metolius River at Rigg’s ranch, near Sisters, Oreg., 1908-1912,
Lake Creek near Sisters, Oreg., 1911-1913; 1915~
First Creek near Sisters, Oreg., 1915-
Jack Creek near Sisters, Oreg., 1915~
Canyon Creek near Sisters, Oreg., 1915—
Whitewater River near Grandview, Oreg., 1911-1913.
Shitike Creek at Warmspring, Oreg., 1911-
Trout Creek near Antelope, Oreg.; 1915; 1916- '
Trout Creek near Gateway, Oreg., 1915; 1916.
Hay Creek near Hay Creek, Oreg., 1915; 1916.
Warm Springs River near Warmspring, Oreg., 1911~
Mill Creek near Warmspring, Oreg., 1915.
‘White River near Tygh Valley, Oreg., 1911~
Tygh Creek at Tygh Valley, Oreg., 1911-1913.
Klickitat River above Pearl Creek, near Glenwood, Wash., 1910; 1916~
Klickitat River above Big Muddy Creek, Wash., 1905.
Klickitat River below Big Muddy Creek, Wash., 1905; 1907-8.
Klickitat River at Camp Klickitat, Wash., 1907-1908.
Klickitat River near Glenwood, Wash., 1909
Klickitat River below Glenwood, Wash., 1914.
Klickitat River at Hanson’s cable, near Klickitat, Wash., 1908-9.
Klickitat River at Klickitat (Wright), Wash., 1909-1912.
Klickitat River at Wols Ferry, near Lyle, Wash., 1907-1910.
Klickitat River at Lyle, Wash., 1912.
Pearl Creek near Glenwood, Wash., 1916.
Swamp Creek near Glenwood, Wash., 1916.
West Fork of Klickitat River near Glenwood, Wash., 1910; 1916-
Surveyors Creek near Glenwood, Wash., 1916.
Cunningham Creek near Glenwood, Wash., 1916.
Big Muddy Creek near Glenwood, Wash., 1916~
Big Muddy River above mouth of Cougar Creek, near Wright, Wash., 1905;
1908.
Cougar Creek near Glenwood, Wash., 1916.
Little Klickitat River near Goldendale, Wash., 1910-1912.
Hood River at Dee, Oreg., 1913- i
Hood River at Winans, Oreg., 1905-1907; 1910-1912; 1913.
Hood River at Tucker Bridge, Oreg., 1897-1899; 1913—
Hood River at Powerdale, near Hood River, Oreg., 1913-
East Fork of Hood River near Mount Hood, Oreg., 1913
East Fork Irrigation District canal near Mount Hood, Oreg., 1913-
West Fork of Hood River near Dee, Oreg., 1913~
Pacific Light & Power Co.’s tailrace near Hood River, Oreg., 1914; 1916~
White Salmon River at splash dam near Trout Lake, Wash., 1912-
White Salmon River at Husum, Wash., 1909-
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Columbia River tributaries—Continuad.
‘White Salmon River at Condit dam, near Underwood, Wash., 1912-13.
Trout Creek at Guler, Wash., 1909-1911.
Little White Salmon River below Lava Creek, near Cook, Wash., 1903-1906.t
Little White Salmon River near Cooks, Wash., 1909.
Latourell Creek at Latourell, Oreg., 1912-13.
Sandy River above Salmon River, at Brightwood, Oreg., 1910-1914.
Sandy River below Salmon River, near Brightwood, Oreg., 1907-1911.
Sandy River near Marmot, Oreg., 1911-1916.
Sandy River above Bull Run River, near Bull Run, Oreg., 1910-1912.
Sandy River below Bull Run River, near Bull Run, Oreg., 1910-1914.
Clear Fork of Sandy River near Welches, Oreg., 1913; 1914-15.
Lost Creek near Brightwood, Oreg., 1913~
Sandy River canal near Marmot, Oreg., 1916~
Still Creek near Rowe, Oreg., 1910-1912.
Salmon River near Rowe, Oreg., 1910-1912.
Salmon River at Welches, Oreg., 1913~14.
Salmon River at Fish Hatchery, near Brightwood, Oreg., 1912-13.
Bull Run River near Bull Run, Oreg., 1895-
Little Sandy River near Marmot, Oreg., 1913~
Little Sandy River near Bull Run, Oreg., 1911-1913.
Little Sandy flume near Bull Run, Oreg., 1912-13.
Willamette River, Middle Fork (head of Willamette River), above Salt Creek,
near Oakridge, Oreg., 1913-14.
Willamette River, Middle Fork, below North Fork, near Oakridge, Oreg., 1911-12*
Willamette River, Middle Fork, at Jasper, Oreg., 1905-1912° 1913~
Willamette River at Springfield, Oreg., 1911-1913.
Willamette River at Albany, Oreg., 1878-1880; 1892~
Willamette River at Salema, Oreg., 1909-
Willamette River at Oregon City, Oreg., 1909-1912.
Salt Creek near Oakridge, Oreg., 1913-14.
Salmon Creek near Oakridge, Oreg., 1913~
North Fork of Middle Fork of Willamette River near Oakridge (Hazeldell),
Oreg., 1909-1912; 1913~ '
Fall Creek near Fall Creek, Oreg., 1911.
Coast Fork of Willamette River near Goshen, Oreg., 1905-1912.
Row River near Disston, Oreg., 1910-1913.
McXKenzie River at Clear Lake, Oreg., 1912-1915.
McKenzie River at McKenzie Bridge, Oreg., 1910-
McKenzie River at Martins Rapids, Oreg., 1910-11.
McKenzie River near Springfield, Oreg., 1905-1915.
Fugene power canal near Walterville, Oreg., 1912-1915,
North Santiam River near Hoover, Oreg., 1910-13.
North Santiam River at Detroit, Oreg., 1907-1909.
North Santiam River at Niagara, Oreg., 1908
North Santiam River at Mehama, Oreg., 1905-1907; 1910-1914.
Santiam River at Jefferson, Oreg., 1905-6; 1908-
Marion Fork of Santiam River at Marion Lake, near Hoover, Oreg., 1907;
1909-1912.
Puzzle Creek near Detroit (Hoover), Oreg., 1907; 1909,
North Fork of Puzzle Creek near Hoover, Oreg., 1909-1912.
South Fork of Puzzle Creek near Hoover, Oreg., 1909-1912.
Pamelia Creek near Detroit, Oreg., 1907; 1909; 1913.

1 Records published in U. 8. Geol. Survey Water-Supply Paper 272, pp. 428-429,
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Columbia River tributaries—Continued.
Williamette River tributaries—Continued.
Santiam River tributaries—Continued.
Whitewater Creek near Detroit, Oreg., 1907; 1913.
Breitenbush Creek near Detroit, Oreg., 1910-1913.
South Santiam River near Cascadia, Oreg., 1910-1913,
South Santiam River near Foster, Oreg., 1911.
South Santiam River at Waterloo, Oreg., 1905-1907; 1910-11.
Middle Santiam River near Foster, Oreg , 1911.
Luckiamute River near Suver, Oreg., 1905-1911.
Yamhill River, South Fork (head of Yamhill River), at Sheridan, Oreg.,
1906-1913.
Yamhill River at La Fayette, Oreg., 1908-1914.
Molalla River near Molalla, Oreg., 1905; 1909—
Clackamas River near Cazadero, Oreg., 1909; 1916-
Clackamas River at Estacada, Oreg., 1908-1911.
Clackamas River near Barton, Oreg. (replaced by Estacada station), 1905~
1908.
Clackamas River at Park Place, Oreg., 1911-12. -
Oak Grove Fork of Clackamas River at Timothy Meadows, near Cazadero,
Oreg., 1913-14; 1916.
Oak Grove Fork of Clackamas River at intake, near Cazadero, Oreg.,
1909-1914; 1916~
Lewis River above Muddy River near Cougar, Wash., 1909.
Lewis River near Cougar, Wash., 1909-1912.
Lewis River near Amboy, Wash., 1911
Lewis River at Ariel, Wagh., 1909. ,
Muddy River at mouth, near Cougar, Wash., 1909.
Pine Creek at mouth, near Cougar, Wash., 1909.
Swift Creek at mouth, near Cougar, Wash., 1909.
Kalama River near Kalama, Wash., 1911-1913; 1916—
Ohanapecosh River near Lewis, Wash., 1907-
Cowlitz River at Lewis, Wash., 1911-1916.
Cowlitz River at Mossy Rock, Wash., 1912- '
Cowlitz River at Randle, Wash., 1910-1912,
Cowlitz River at Mayfield, Wash., 1910-11.
Clear Fork near Lewis, Wash., 1907-
Coal Creek near Lewis, Wash., 1911-1915.
Lake Creek at outlet of Packwood Lake, near Lewis, Wash., 1911~
Lake Creek at mouth, near Lewis, Wash., 1907-1915.
Johnson Creek below West Fork, near Lewis, Wash., 1911; 1913-14.
Johnson Creek at mouth, near Lewis, Wash., 1907-1914.
Glacier Creek near Lewis, Wash., 1911.
Hagar Creek near Lewis, Wash., 1911-12; 1913-14.
North Fork of Hagar Creek near Lewis, Wash., 1911-12; 191314,
Cispus River near Randle, Wash., 1910-1912.
Toutle River at St. Helen, Wash., 1909.
Toutle River near Castle Rock, Wash., 1909-1912.
Youngs River near Astoria, Oreg., 1916

i

STREAMS BETWEEN COLUMBIA RIVER AND KLAMATH RIVER.
Rogue River near Prospect, Oreg., 1907-1912,
Rogue River below Prospect, Oreg., 1913
Rogue River near Trail, Oreg., 1910-1913.
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Rogue River near Tolo, Oreg., 1905~
Rogue River near Galice, Oreg., 1906.
Mill Creek near Prospect, Oreg., 1910.
Butte Creek, South Fork (head of Butte Creek), at Butte Falls, Oreg., 1910-11;
1915~
Little Butte Creek, South Fork (head of Little Butte Creek), near Lake Creek,
Oreg., 1910-1913.
Little Butte Creek above Eagle Point, Oreg., 1916-
Little Butte Creek near Eagle Point, Oreg., 1907-
Dead Indian Creek near Lilyglen, Oreg., 1916~
Rogue River Valley canal at intake, near Lake Creek, Oreg., 1914; 1915~
Rogue River Valley canal near Brownsboro, Oreg., 1913; 1916
North Fork of Little Butte Creek, near Lake Creek, Oreg., 1911-1913; 1916
Bear Creek at Talent, Oreg., 1907-1914.
Bear Creek at Medford, Oreg., 1915~
Neil Creek near Ashland, Oreg., 1913.
George Dunn ditch near Ashland, Oreg., 1913.
Ashland Creek at Ashland, Oreg., 1913.
Wagner Creek near Talent, Oreg., 1913.
Phoenix ditch near Talent, Oreg., 1916
Evans Creek at Wimer, Oreg., 1913.
Applegate River near Buncom, Oreg., 1911-1914.
Applegate River at Murphy, Oreg., 1907-1910.
Cameron ditch near Buncom, Oreg., 1911-1914.
East Fork of Little Applegate River near Buncom, Oreg., 1913.
Little Applegate River near Ruch, Oreg., 1913.
West Fork of Little Applegate River near Buncom, Oreg., 1913.
Spicer ditch near Buncom, Oreg., 1913.
Thompson Creek near Applegate, Oreg., 1913.
Slate Creek at Wonder, Oreg., 1913.
Grave Creek near Placer, Oreg., 1913.
South Umpqua River (head of Umpqua River) near Tiller, Oreg., 1910-11.
South Umpqua River near Brockway, Oreg., 1905-1912.
Umpqua River near Elkton, Oreg., 1905~
Cow Creek at Riddle, Oreg., 1911-12.
North Umpqua River at Tokeetee Falls near Hoaglin, Oreg., 1908-1909; 1914~
North Umpqua River near Hoaglin, Oreg., 1910-1912; 1914—
- North Umpqua River near Glide, Oreg., 1916~
North Umpqua River near Oakcreek, Oreg., 1905-1908; 1913-1915.
North Umpqua River at Winchester, Oreg., 1908-1913.
Calapooya Creek near Sutherlin, Oreg., 1912-13.
Luse canal near Sutherlin, Oreg., 1912-13.
Mill Creek near Ash, Oreg., 1907-1912; 1915~
Siletz River at Siletz, Oreg., 1905-1912.
Wilson River near Tillamook, Oreg., 1915~
North Fork of Wilson River near Tillamook, Oreg., 1913-1915.
Nehalem River at Salmonberry, near Balm, Oreg., 1913-14.
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*4. A reconnaissance in Southeastern Washington, by I. C. Russell, 1897. 96 pp., 7
pls. 15c.
Describes an area “bordered on the south by Oregon, on the east by Idaho, on the north
‘by Snake River, and on the west by the Columbia,”” and “briefly designated as lying south
of Snake River;” discusses climate, vegetation, topography and drainage, geologic formations—
including the river terraces and soils—irrigation, and the artesian water supply, and gives an
outline of the geological history of the region.

*44. Profiles’of rivers in the United States, by Henry Gannett. 1901. 100 pp.
11 pls. 15c.
Gives elevations and distances along Columbia, Willamette, Flathead, and Snake rivers.

*53. Geology and water resources of Nez Perce County, Idaho, Part I, by I. C. Rus-
sell. 1901. 85 pp., 10 pls. 10c.
*54. Geology and water resources of Nez Perce County, Idaho, Part II, by I. C.
Russell. 1901. 55 pp. (87-141).
Nos. 53 and 54 relate to an area “in western Idaho, bordered on the west by portions of
‘Washington and Oregon,” drained through Snake River to the Columbia; they describe the
topography, geology, and soils of the region, discuss the relation of the surface features—pla-
teaus, canyons, streams, etc.—to the geology and the climate, the source and quantity of the
water supply, including springs and artesian wells, and refer briefly to the occurrence of build-
ing stones, lignite, gold, silver, and copper. They include also a short bibliography of artesian
waters and two appendixes—one giving list of elevations, and the other notes concerning Port-
land cement. )

55. Geology and water resources of a port:ion of Yakima County, Wash., by G. O.
Smith. 1901. 68 pp., 7 pls. 10c.

Describes topography, climate, soil, agriculture, geology, and surface and ground waters
of an area comprising about 50 square miles in the vicinity of North Yakima; discusses in some
detail the artesian basins and wells.

*57. Preliminary list of deep borings in the United States, Part I (Alabama-Montana),
by N. H. Darton. 1902. 60 pp. bc.

*61. Preliminary list of deep borings in the United States, Part II (Nebraska-Wyo-
ming), by N. H. Darton. 1902. 67 pp. 5c.

Nos. 57 and 61 contain information as to depth, diameter, yield, and head of water in borings
more than 400 feet deep; under head “Remarks” gives information concerning temperature,
quality of water, purposes of boring, etc. The lists are arranged by States, and the States
are arranged alphabetically. A second, revised, edition was published in 1905 as Water-Supply
Paper 149 (q- v.). 5e.

XXV
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*78. Preliminary report on artesian basins in southwestern Idaho and southeastern
Oregon, by I. C. Russell. 1903. 53 pp., 2 pls. b5c.

Discusses briefly the rocks and geologic structure of a part of the Snake River Plains in
Canyon and Owyhee counties, Idaho, and Malheur and Harney counties, Oreg.; describes
briefly the conditions on which artesian flow depends, and in some detail the springs and drilled
wells in the Lewis, Otis, Harney, and Whitchorse artesian basins; also describes artesian wells
in alluvial deposits and discusses the size of drill holes, casings, ete., the preservation of well
records, and the importance of laws to control the use of artesian waters; gives list of publica-
tions bearing on artesian waters.

93. Proceedings of first conference of engineers of the Reclamation Service, with ac-
companying papers, compiled by F. H. Newell, chief engineer, 1904. 361
Pp. 25¢. [Inquiries concerning this report should be addressed to the Recla-
mation Service.] Contains:

Investigationsin Idaho, by D. W. Ross. Describes the irrigable lands in the area drained by
Snake River,

Investigations in Oregon, by J. T. Whistler. Mentions the Umatilla, Malheur, and Harnei

rojects.
P %Vorki.n ‘Washington, by T. A. Noble. Describes the plains of Columbia River.
'96. Destructive floods in the United States in 1903, by E. C. Murphy. 1904, 81
ppP., 13 pls. 15c.

Gives an account of a flood (commonly spoken of as the “Heppner disaster”) en Willow
Creek, a tributary of Columbia River, in Morrow County, Oreg.

*103. A review of the laws forbidding pollution of inland waters in the United States,
by E. B. Goodell. 1904. 120 pp. [Superseded by No. 152, q. v.]

Cites statutory restrictions of water pollution in Idaho, Nevada, Oregon, Utah, Washington,
and Wyoming.

111. Preliminary report on the underground waters of Washington, by Henry Landes.
1905. 85 pp., 1 pl. 10c.

Describes, by counties, the municipal water supplies, deep wells, and springs in the State,
giving also for each county a brief account of the climate, rainfall, topography, drainage, and
geology.

118. Geology and water resources of a portion of east-central Washington, by F. C.
Calkins. 1905. 96 pp., 4 pls. 5c.

Describes briefly the topography, geology, climate, vegetation, grazing, and agriculture
on the Columbia Plains and in Kittitas Valley; discusses the streams, springs, and shallow
and deep wells.

*122. Relation of the law to underground waters, by D.W.Johnson. 1905. 55pp. 5c.

Cites legislative acts relating to ground waters in Idaho, Nevada, Oregon, Utah, Washington,
and Wyoming.

149, Preliminary list of deep borings in the United States, second edition, with
additions, by N. H. Darton. 1905. 175 pp. 10c.

Gives, by States (and within the States by counties), location, depth, diameter, yield, height
of water, and other available information, concerning wells 400 feet or more in depth; includes
all wellslisted in Water-Supply Papers 57 and 61; mentions also prineipal publications relating

. to deep borings.
152, A review of the laws forbidding pollution of inland waters in the United States
(second edition), by E. B. Goodell. 1905. 149 pp. 10c.

Cites statutory restrictions of water pollution in Idaho, Nevada, Oregon, Utah, Washington,
and Wyoming.

*162. Destructive floods in the United States in 1905, with a discussion of flood dis-
charge and frequency and an index to flood literature, by E. C. Murphy
and others. 1906. 105 pp., 4 pls. 15c.

Gives estimates (p. 85) of flood discharge and frequency for Boise River at Boise and Weiser
River at Weiser, Idaho.
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#231. Geology and water resources of the Harney Basin region, Oregon, by G. A.
Waring. 1909. 93 pp., 5 pls. 25c.
Thegreater part of the area covered by thisreport is in the Great Basin, but a smalltract in

the northeastern corner is drained by a number of smallstreams that are tributary to Malheur
River.

253. Water powers of the Cascade Range, Part I, Southern Washington, by J. C.
Stevens. 1910. 94 pp., 21 pls. 40c.

Discussesconditionsgoverning hydraulic development, water laws of Washington,and varia-

tions in streams; describes the drainage basins of Khckitat, White Salmon, Little White Sal-

mon, Lewis, and Toutlerivers; givesresults of observations at gaging stations, and estimatesof
average minimum discharge and of the available horsepower at the power si;es.

- 274. Some stream waters of the western United States, with chapters on sediment
carried by the Rio Grande and the industrial application of water analyses,
by Herman Stabler. 1911. 188 pp. 15c

Describes collection of samples, plan of analytical work, and methods of analyses; discusses
soap-consuming power of waters, water softening, boiler waters, and water for irrigation; gives
results of analyses of watersof Boise, Malheur, Payette, and Palouse rivers, and Salmon Creek.

313. Water powers of the Cascade Range, Part II, Cowlitz, Nisqually, Puyallup,
White, Green, and Cedar drainage basins, by F. F. Henshaw and G. L.
Parker. 1913. 170 pp., 16 pls. 55c.

Describes the geological features and history of the drainage basins,topography and drainage,
soils and vegetation, and precipitation; gives stream-flow records and discusses water powers,
storage, and power sites; discusses also natural resources and harbors of the Pacific coast, cen-
tral electric stations, and power utilization, and gives commercial and residential rates. See
also 253.

316. Geology and water resources of a portion of south-central Washington, by G. A.
Waring. 1913. 46 pp., 1 pl. 5e.

Describes settlements, climate and vegetation, agriculture, grazing, geographic provinces,
relation of surface features and structure, and geology; discusses shallow and artesian waters
and irrigation enterprises in Sunnyside and Reservation valleys, Horse Heaven Plateau, and
the Columbia River Plains, and irrigation along lower Yakima River; gives tabulated data
concerning wells and springs.

339. Quality of the surface waters of Waghington, by Walton Van kale. 1914.
105 pp., 2 pls. 15c.
Discusses briefly the natural and economic features of the State, the constituents and uses of
the natural waters, purification of water, methods of analysis, and industrial and geochemical
interpretation of the results of analysis; describes the general features of the principal drainage
basinsand gives the results of an investigation of the character of the river waters; treats briefly
of the average chemical composition of river water, the economic value of the rivers,denudation,
and theinfluence of natural features on the character of the waters. -

344. Deschutes River, Oregon, and its utilization, by F. F. Henshaw, John H. Lewis,
and E.J.McCaustland. 1914. 200 pp., 28 pls. 50c.

Areport, prepared in cooperation with the State of Oregon, containing the results of measure-
ments of stream flow, a discussion of the economie distribution of the water, and chapters on the
quality of the water, the availability of the water supply, the developed water powers undevel-
oped power sites, water rights and appropriations, therelation of the Federal Government to the
development of water power, and Government permits for power and reservoir sites.

346. Profile surveys in the basin of Clark Fork of Columbia River, Montana-Idaho-
‘Washington, prepared under the direction of R. B. Marshall, chief geographer.
1914. 6 pp., 3 pls. (22 sheets). 50c.

347. Profile surveys in Snake River basin, Idaho, prepared under the direction of
R. B.Marshall, chief geographer. 1914. 12 pp., 3 pls. (37 sheets). b5c.



XXVIII SURFACE WATER SUPPLY, 1916, PART XII.

348.

349.

363.

364.

366.

368.

369.

370.

376.

377.

378.

379.

Profile surveys in Hood and Sandy River basins, Oregon, prepared under the
direction of R. B. Marshall, chief geographer. 1914. 8pp.,2pls. (6sheets),
30c.

Profile surveysin Willamette River basin, Oregon, prepared under the direction
.of R. B. Marshall, chief geographer. 1914. 8 pp., 3 pls. (16 sheets). 30c.

Quality of the surface waters of Oregon, by W. Van Winkle. 1914. 137 pp.,
2 pls. 20c.

Describes the topography, drainage, rocks and soils, climate, population, and industries of the
State, the constituents of natural waters, water for domestic and industrial uses, and purifica-
tion of water, methods of analysis, and interpretation of results of analysis; describes the general
features of the river basins and the character of the river waters, discusses the conditions influ-
encing the quality of the surface waters, average chemical compesition, geochemical character,
denudation, industrial value, and value for irrigation.

Water analyses from the laboratory of the United States Geological Survey,
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c.
Contains analyses of Soap and Omak lakes, Wash., and of mine waters from Butte, Mont.

Profile surveys of Snoqualmie, Sultan, and Skykomish rivers, Washington,
prepared under the direction of R. B. Marshall, chief geographer. 1914.
7 pp., 3 pls. (12 sheets). 20c.

Profile surveys in Wenatchee River basin, Washington, prepared under the
direction of R. B. Marshall, chief geographer. 1914. 7pp.,1pl. (8sheets).
20c.

Water powers of the Cascade Range, Part III, Yakima River basin, by G. L.
Parkerand F. B. Storey, 1916. 169 pp., 20pls. 45c.

Describes the geography of the basin, the geologic history, physiography and river history,
climate, settlement, and development, population, and transportation; gives steam-flow records
and discusses natural conditions affecting stream flow; storage reservoirs, developed and un-
developed power sites; treats also of the industrial development of the region, discussing irriga~
tion by gravity systems and by pumping, the production of coal and other minerals, and manu-
facturing; presents a scheme of development and utilization of stored water. The report was
prepared under the direction of the Washington State Board of Geological Survey, and is based
on data consisting of ‘“stream-flow records, river plansand profiles, reservoir surveys, and field
reconnaissance of the rivers and their various tributaries,” obtained by the United States Geolog-
ical Survey and the United States Reclamation Service, supplemented by a large amount
of information furnished by private parties.

Surface water supply of Oregon, 1878-1910, by F. F. Henshaw and H. J. Dean.
1915. 829 pp., 1 pl. 45c.

Describes briefly the natural features of Oregon and in greater detail the general features of
the river basins; consists principally of records of stream flow that have been carefully studied
and recomputed when necessary to insure their best possible interpretation.

Profile surveysin Chelan and Methow River basins, Washington, prepared under
the direction of R. B. Marshall, chief geographer. 1915. 8 pp., 5 pls. 1ic.

Profile surveysin Spok:a,ne River basin, Washington, and John Day River basin,
Oregon, prepared under the direction of R. B. Marshall, chief geographer.
1915. 7 pp., 10 pls. 15c.

Profile surveys in 1914 on Middle Fork of Willamette River and White River,
Oregon, prepared under the direction of R. B. Marshall, chief geographer.
1915. 8 pp., 6 pls. 15c.

Profile surveys in 1914 in Umpqua River basin, Oregon, prepared under the
direction of R. B. Marshall, chief geographer. 1915. 7 pp., 13 pls. 20c.
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#400. Contributions to the hydrology of the United States, 1916, Nathan C. Grover,
chief hydraulic engineer, 1917. 108 pp., 7 pls. 15¢. Contains:
(by Artesian water for irrigation in Little Bitterroot Valley, Mont., by O. E. Meinzer.

419, Profile surveys in 1915 in Skagit River basin, Washington, prepared under
the direction of W. H. Herron, acting chief geographer. 1916. 8 pp., 12 pls.
15¢.

420. Profile surveys along Henrys Fork, Idaho, and Logan River and Blacksmith
Fork, Utah, prepared under the direction of W. H. Herron. actmg chief
geographer. 1916. 8 pp., 10 pls. 10ec.

425. Contributions to the hydrology of the United States, 1917, N. C. Grover, chief
hydraulic engineer, 1918. Contains:
(¢) Ground water in Quincy Valley, Wash., by A. T. Schwennesen and O. E. Meinzer.

BULLETINS

An asterisk (*) indicates that the Geological Survey’s stock of the paper is exhausted. Many of the papers
so marked may be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. Bulletins
are of octavo size.

*199. Geology and water resources of the Snake River Plains of Idaho, by I. C. Russell.
1902. 192 pp., 25 pls. 25c.

Describes the topography, geology, climate, vegetation, fauna, and soils of an area extending
entirely across the southern part of Idaho; discusses streams, springs, water powers, irrigation
and agriculture, industries, and routes of transportation and highways; treats of the origin of
surface and subsurface waters, the requisite conditions for artesian wells and the quantity of
water available.

252, Preliminary report on the geclogy and water resources of central Oregon, by
I. C. Russell. 1905. 138 pp., 24 pls. 15c.

Describes a portion of the extreme northern part of the Great Basin and a part of the
drainage area of Deschutes River and its principal tributary, Crooked River; gives an accourt
of the topography, drainage, rainfall and temperature, winds, and forests; deseribes the vol-
canic sedimentary rock formations, and discusses by counties the geology and topography,
the surface and ground waters; treats of artesian conditions in the Deschutes basin and makes
suggestions concerning artesian-well records.

*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C.
Veatch. 1905. 106 pp. 10c.

*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford.
1906. 299 pp. 25c.

Bulletins 264 and 298 give an account of progress in the collection of well records and
samples, and contain tabulated recards of wells in Idaho, Montana, Nevada, Oregon, Wash-
ington, and Wyoming. No. 298 gives detailed records of wells in Flathead County, Mont., and
Benton, Jefferson, and Walla Walla counties, Wash. The wells of which detailed sections
are given were selected because they afford valuable stratigraphic information.

ANNUAL REPORTS.

Each of the papers contained in the annual reports was also issued in separate form.

Annual reports are distributed free by the Geological Survey as long as its stock lasts. An
asterisk (*) indicates that this stock has been exhausted. Many of the papers so marked, however, may
be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C.

*Tenth Annual Report of the Director bf the United States Geological Survey, 1888-
89,J. W. Powell, Director. 1890. 2 parts. *Pt.II. Irrigation, viii, 123 pp.
35¢c.

Makes a preliminary report on the organization and prosecution of the survey of the arid
lands for purposes of irrigation; includes an account of the methods of topographic and
hydraulic work, the segregation work on reservoir sites and irrigable lands, field and office
methods, and brief descriptions of the topography of some of the river basins.
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Eleventh Annual Report of the United States Geological Survey, 1889-90, J. W.’
Powell, Director. 1891. 2 parts. Pt.II. Irrigation, xiv, 395 pp. 30 pls.
and maps. $1.25. Contains:

*Hydrography, pp. 1-110. Discusses scope of work, methods of stream measurement,
rainfall and evaporation, and describes the more important streams.

*Engineering, pp. 111-200. Defines the scope of the work and gives an account of the survey
in the Sun River basin and in the Arkansas, Rio Grande, California, Lahontan, Utah, and
Snake River divisions.

*Topography, pp. 291-343. Comprises reports of the topographic surveys in California,
Nevada, Colorado, Idaho, Montana, and New Mexico, and a report on reservoir sites.

#Irrigation literature, pp. 345-388. Gives a list of books and pamphlets on irrigation and
allied subjects, mainly contained in the library of the United States Geological Survey

Twelfth Annual Report of the Director of the United States Geological Survey, 1890
91,J. W. Powell, Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576 pp.
93 pls. $2. Contains:

*Hydrography of the arid regions, by F. H. Newell, pp. 213-361, Pls. 58-106. Discussed
the available water supply of the arid regions, the duty of water, flood waters, relation of
rainfall to river flow; classifies the drainage basins; and describes the rivers of the Missouri,
Arkansas, Rio Grande, Colorado, Sacramento, and San Joaquin basins, and the principal
streams of the Great Basin in Nevada and Utah and the Snake River basin.

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W.
Powell, Director. 1892. (Pts. IT and III, 1893.) 38 parts. *P¢. IIT.
Irrigation, xi, 486 pp., 77 pls. $1.85. Contains:

*Engineering results of irrigation survey, by H. M. Wilson, pp. 351—427, Pls. 147-182.
Describes structures on the Pocatello canal, Idaho.

Sixteenth Annual Report of the United States Geological Survey, 1894-95, Charles D.
Walcott, Director. 1896. (Pts. II, ITI, and IV, 1895.) 4 parts. *Pt. I1.
Papers of an economic character, xix, 598 pp., 43 pls. $1.25. Contains:

The public lands and their water supply, by F. H. Newell, pp. 457-533, PIs. 35-39. Describes
general character of the public lands, the lands disposed of (railroad, grant, and swamp lands,
and private miscellaneous entries), lands reserved (Indian, forest, and military reservations),
the vacant lands, and the rate of disposal of vacant lands; discusses the streams, wells, and
reservoirs as sources of water supply; gives details for each State.

Nmeteenth Annual Report of the United States Geological Survey, 1897-98, Charles D.
Walcott, Director. 1898. (Pts. II, III, and V, 1899.) 6 parts in 7 vols.
and separate case for maps with Pt. V. ¥*Pt. V, Forest reserves, xvii, 400 pp.,
110 pls. $1.25. 16 maps in separate case,.75c. Contains:

*Priest River Forest Reserve, by J. B. Leiberg, pp. 217-252, Pls. 48-61.

#*Bitterroot Forest Reserve, by J. B. Leiberg, pp. 253-282, Pls. 62-73.

*Washington Forest Reserve, by H. B. Ayres, pp. 283-813, Pls. 76-100.

*Eastern part of Washington Forest Reserve, by M. W, Gorman, pp. 315-350, PL. 101.

*Forest conditions of northern Idaho, by J. B. Leiberg, pp. 373-386, Pls. 109-110.

These reports describe the topography and the streams of the forest reserves.

Twentieth Annual Report of the United States Geological Survey, 1898-99, Charles D.
Walcott, Director. 1899. (Pts. II, III, IV, V, and VII, 1900.) 7 parts
in 8 vols. and separate case for maps with Pt. V. *Pt. V, Forest reserves,
xix, 498 pp., 159 pls., 8 maps in separate case. $2.80. Contains:

*The Flathead Forest Reserve, by H. B. Ayres, pp. 245-316, Pls. 77-113.

*Bitterroot Forest Reserve, by J. B. Leiberg, pp. 317-409, Pls, 115-142. Cohtains brief descrip-
tions of the streams and lakes in the reserves.

Twenty-first Annual Report of the United States Geological Survey, 1899-1900,
Charles D. Walcott, Director. 1900. (Pts. III, IV, VI, VI continued, and
VII, 1901.) 7 partsin 8 vols. and separate case for maps with Pt. V. *Pt.V,
Forest reserves, 711 pp., 143 pls., 39 maps in separate case. $3.85. Contains:

*Mount Rainier Forest Reserve, Washington, by F. G. Plummer, pp. 81-143, Pls. 33-50.

*0Olympic Forest Reserve, Washington, from fleld notes by Arthur Dodwell and T. F. Rixon,
PD. 145-208, Pls. 51-70.

*Cascade Range Forest Reserve, Oregon, from T. 28 8. to T. 37 8., inclusive, together with
the Ashland Forest Reserve and adjacent forest regions from T. 28 8. to T. 41 8., inclusive, and
from R.2 W.toR. 14 E., Willamette meridian, inclusive, by J. B. Leiberg, pp. 200498, Pls. 71-84.
Contains descriptions of many of the streams flowing through the forest reserves.



PUBLICATIONS, XXXI

GEOLOGIC FOLIOS.

Under the plan adopted for the preparation of a geologic map of the United States
the entire area is divided into small quadrangles, bounded by certain meridians.and
parallels, and these quadrangles, which number several thousand, are separately
surveyed and mapped.! The unit of survey is also the unit of publication, and the
maps and description of each quadrangle are issued in the form of a folio. When all
the folios are completed they will constitute the Geologic Atlas of the United States.

A folio is designated by the name of the principal town or of a prominent natural
feature within the quadrangle. Each folio includes maps showing the topography,
geology, underground structure, and mineral deposits of the area mapped and several
pages of descriptive text. The text explains the maps and describes the topographic
and geologic features of the country and its mineral products. The topographic map
shows roads, railroads, waterways, and, by contour lines, the shapes of the hills and
valleys and the height above sea level of all points in the quadrangle. The areal-
geology map shows the distribution of the various rocks at the surface. The struc-
tural-geology map shows the relations of the rocks to one ancther underground. The
economic-geology map indicates the location of mineral deposits that are commercially
valuable. The artesian-water map shows the depth to underground-water horizons,
Economic-geology and artesian-water maps are included in folios if the conditions in
the areas mapped warrant their publication. The folios are of special interest to
students of geography and geology and are valuable as guides in the development and
utilization of mineral resources.

The folios numbered from 1 to 163, inclusive, are published in only one form (18 by
22 inches), called the library edition. Some of the folios that bear numbers higher
than 163 are published also in an octavo edition (6 by 9 inches). Owing to a fire
in the Geological Survey Building May 18, 1913, the stock of geologic folios was more
or less damaged by fire and water, but the folios are usable and are sold at the uniform
price of 5 cents each, with no reduction for wholesale orders. This rate applies to
folios in stock from 1 to 184, inclusive (except reprints), also the library edition of
folio 186. The library edition of folios 185, 187, and higher numbers sells for 25 cents
8 copy, except that some folios which contain an unusually large amount of matter
sell at higher prices. The octavo edition of folic 185 and higher numbers sells for 50
cents a copy except folio 193, which sells for 75 cents a copy. If 34 folios selling at 25
cents each (or their equivalent in higher-prited folios) are ordered at one time s dis-
count of 40 per cent is allowed; $5.10 is the minimum amount accepted at this rate.

All the folios contain descriptions of the drainage of the quadrangles. The folios
in the following list contain also brief discussions of the underground waters in connec-
tion with the economic resources of the areas and more or less information concerning
the utilization of the water resources.

An asterjsk (*¥) indicates that the stock of the folio is exhausted.

*45. Boise, Idaho.
86. Ellensburg, Wash. 5c.

103. Nampa, Idaho-Oregon. 5ec.

Describes the relief, drainage, climate, and vegetation of the area; discusses the geologic his-
tory and geologic formations, and, under “ Economic geology,” the surface waters available for
irrigation, the springs and shallow wells, and the artesian wells; indicates areas of possible arte-
sian flow.

104, Silver City, Idaho. 5c.
106. Mount Stuart, Wash.
*139. Snoqualmie, Washington.

1 Index maps showing areas in the North Pacific slope basins covered by topographic maps and by gec-
10gic folios will be mailed on receipt of request addressed to the Director, U. 8. Geological Survey, Wash-
ington, D. C.




XXXII SURFACE WATER SUPPLY, 1916, PART XIIL

MISCELLANEOUS REPORTS.

Other Federal bureaus and State and other organizations have
from time to time published reports relating to the water resources
of various sections of the country. Notable among those pertaining
to the northern Pacific coast drainage basins are the reports of the
commissioner of conservation of -the State of Montana; the State
land commission; the State engineer of Idaho; the Bureau of Indus-
try, Agriculture, and Irrigation of Nevada; the State engineers of
Nevada, Oregon, Utah, and Washington; the annual reports of the
United States Reclamation Service; and the reports of the Chief
of Engineers, U. S. Army The followmg reports deserve special
mention:

The Oregon system of water titles, by John H. Lewis: Oregon State Engineer
Bull. 2, 1912.

State and National water laws, with a detailed statement of the Oregon system
of water titles, by John H. Lewis, with a discussion by Clarence T. Johnston and
L. J. Le Conte: Am. Soc. Civil Eng. Trans., vol. 76, pp. 637-758, 1913.

Report of the commission on conservation [State of Montana] on bills relating to
public lands, water rights, and the protection and preservation of the forests: Helena,
1911; also report of the governor of the State of Montana on the same subject.

How to appropriate the public waters of the State of Nevada, compiled by W. M.
Kearney, State engineer, 1911,

Requirements and regulations, including suggestions and instructions in relation
to the appropriation, use, and measurement of water in the State of Nevada: State
engineer of Nevada, 1912,

Irrigation pumping in Nevada, etc., by Charles Norcross: Nevada Bur. of Industry,
Agr., and Irr. Bull. 8, 1913.

The water resources of Washington: Potable and mineral water, by H. G. Byers;
artesian water, by C. A. Ruddy; water power, by R. E. Heine: Washington Geol.
Survey Ann. Rept. for 1901, vol. 1, pt. 5, 1902.

Preliminary report on the Quincy Valley irrigation project, by Henry Landes and
others: Washington Geol. Survey Bull, 14, 1912,

Biennial Report of the State Commissioner of Arid Lands [Washjngtnn}, 1895-96
and 1897-98.

The irrigated lands of the State of Washington, by George M. Allen deputy com-
missioner: State Bureau of Statistics and Immigration, 1910.

Irrigation laws of the State of Wyoming, prepared for publication in the office of
the State engineer, 1909,



GEOLOGICAL SURVEY HYDROLOGIC REPORTS OF GENERAL
INTEREST.

The following list comprises reports not readily calssifiable by
drainage basins and covering a wide range of hydrologic investi-
gations:

WATER-SUPPLY PAPERS.
*1. Pumping water for irrigation, by H. M. Wilson. 1896. 56 pp., 9 pls.
Describes pumps and motive powers, windmills, water wheels, and various kinds of engines;
also storage reservoirs to retain pumped water until needed for irrigation.
*3. Sewage irrigation, by G. W. Rafter. 1897. 100 pp., 4 pls. (See Water-Supply
Paper 22.) 10c.

Discusses methods of sewage disposal by intermittent filtration and by irrigation; describes
utilization of sewage in Germany, England, and France, and sewage purification in the United
States.

*8. Windmills for irrigation, by E. C. Murphy. 1897. 49 pp., 8 pls. 10c.
_Gives results of experimental tests of windmills during the summer of 1896 in the vicinity of
Garden, Kans.; describes instruments and methods and draws conclusions.
*14. New tests of certain pumps and water lifts used in-irrigation, by O. P. Hood.
1898. 91 pp., 1 pl.
Discusses efficiency of pumps and water lifts of various types.

*20. Experiments with windmills, by T. O. Perry. 1899. 97 pp., 12 pls. 15c.
Includes tables and descriptions of wind wheels, compares wheels of several types, and
discusses results.
*22. Sewage irrigation, Part II, by G. W. Rafter. 1899. 100 pp., 7 pls. 15c.
Gives résumé of Water-Supply Paper 3; discusses pollution of certain streams, experiments
on purification of factory wastes in Massachusetts, value of commercial fertilizers, and describes
American sewage-disposal plants by States; contains bibliography of publications relating to
seéwage utilization and disposal.
*4]. The windmill, its efficiency and economic use, Part I, by E. C. Murphy. 1901
72 pp., 14 pls. bc.

*49_ The windmill, its efficiency and economic use, Part II, by E. O. Murphy. 1901.
75 pp. (73-147), 2 pls. (15-16). 10c.
Nos. 41 and 42 give details of results of experimental tests with windmills of various types.

*43. Conveyance of water in irrigation canals, flumes, and pipes, by Samliel Fortier.
1901. 86 pp., 15 pls. 15c.

*56. Methods of stream measurement. 1901. 51 pp., 12 pls. 15c.
Describes the methods used by the Survey in 1901-2. See also Nos. 64, 94, and 95.

*64. Accuracy of stream measurements, by E. C. Murphy. 1902. 99 pp., 4 pls.
(See No. 95.) 10c.

Describes methods of measurihg velocity of water and of measuring and computing stream

flow and compares results obtained with the different instruments and methods; describes

also experiments and results at the Cornell University hydraulic laboratory. A second,

enlarged, edition published as Water-Supply Paper 95.
XXXIII
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*67. The motions of underground waters, by C. S. Slichter. 1902. 106 pp., 8 pls.
15¢c. '
Discusses origin, depth, and amount of ground waters; permeability of rocks and porosity
of soils; causes, rates, and laws of motions of ground water; surface and deep zones of flow,
and recovery of waters by open wells and artesian and deep wells; treats of the shape and
position of the water table; gives simple methods of measuring yield of flowing well; describes

artesian wells at Savannah, Ga.

72. Sewage pollution in the metropolitan area near New York City and its effect on
inland water resources, by- M. O. Leighton. 1902. 75 pp., 8 pls. 10c.
Defines “normal” and “polluted”” waters and discusses the damage resulting from pollution.

*80. The relation of rainfall to run-off, by G. W. Rafter. 1903. 104 pp. 10c.

Treats of measurements of rainfall and laws and measurements of stream flow; gives rainfall,
run-off, and evaporation formulas; discusses effects of forests on rainfall and run-off.

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., 27 pla.
25c¢.
First edition was published in Part IT of the Twelfth Annual Report.

93. Proceedings of first conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. 1904.
361 pp. 25c. [Requests for this paper should be addressed to the U. S.
Reclamation Service.]

Contains, in addition to an account of the organization of the hydrographic [water-resources)
branch of the United States Geological Survey and the reports of the conference, the following
papers of more or less general interest:

Limits of an irrigation project, by D. W. Ross.

Relation of Federal and State laws to irrigation, by Morris Bien.

Electrical transmission of power for pumping, by H. A. Storrs.

Correct design and stability of high masonry dams, by Geo. Y. Wisner.

Irrigation surveys and the use of the plane table, by J. B. Lippincott.

The use of akaline waters for irrigation, by Thomas H, Means.

*94, Hydrographic manual of the United States Geological Survey, prepared by
E. C. Murphy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pls. 10c.

Gives instruction for field and office work relating to measurements of stream flow by current
meters. See also No. 95.

*95. Accuracy of stream measurements (second, enlarged edition), by E. C. Murphy.
1904. 169 pp., 6 pls.

Describes methods of measuring and computing stream flow and compares results derived
from different instruments and methods. See also No. 94.

*103. A review of the laws forbidding pollution of inland waters in the United States,
by E. B. Goodell. 1904. 120 pp. (See No. 152.)
Explains the legal principles under which antipollution statutes become operative, quotes
court decisions to show authority for various deductions, and classifies according to scope the
statutes enacted in the different States.

110. Contributions to the hydrology of eastern United States, 1904; M. L. Fuller,

geologist in charge. 1905. 211 pp., 5 pls. 10c.

Contains the following reports of general interest. The scope of each paper is indicated by
its title,

Description of underflow meter used in measuring the velocity and direction of underground
water, by Charles S. Slichter.

The California or “stovepipe’’ method of well construction, by Charles S. Slichter.

Approximate methods of measuring the yield of flowing wells, by Charles S. Skichter.

Corrections necessary in accurate determinations of flow from vertical well casings, from
notes furnished by A. N. Talbot.

Experiments relating to problems of well contamination at Quitman, Ga., by S. W. McCallie.



113.

*114,

119.

120.

#1922,

140.

143,

145.

146.

PUBLICATIONS. ' XXXV

The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah
Bowman. 1905. 52 pp., 4 pls. b5c.

The first paper discusses the pollution of streams by sewage and by trade wastes, describes
the manufacture of strawboard, and gives results of various experiments in disposing of the
waste. Thesecond paper describes briefly the topography, drainage, and geology of the region
about Marion, Ind., the contamination of rock wells and of streams by waste oil and brine.

Underground waters of eastern United States; M. L. Fuller, geologist in charge.
1905. 285 pp., 18 pls. 25c.

Contains report on ““ Occurrence of underground waters,” by M. L. Fuller, discussing sources
amount, and temperature of waters, permeability and storage capacity of rocks, water-bearing
formations, recovery of water by springs, wells, and pumps, essential conditions of artesian
flows, and general conditions affecting ground waters in eastern Umited States.

Index to the hydrographic progress reports of the United States Geological
Survey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15c.

Bibliographic review and index of papers relating to underground waters pub-
lished by the United States Geological Survey, 1879-1904, by M. L. Fuller.
1905. 128 pp. 10c.

Relation of the law to underground waters, by D. W. Johnson. 1905. 55pp. 5e.

Defines and classifies underground waters, gives common-law rules relating to their use, and
cites State legislative acts affecting them.

Field measurements of the rate of movement of underground waters, by C. S.
Slichter. 1905. 122 pp., 15 pls. 15c.

Discusses the capacity of sand to transmit water, describes messurements of underflow in Rio-
Hondo, San Gabriel, and Mobhave River valleys, Cal., and on Long Island, N. Y., gives results
of tests of wells and pumping plants, and describes stovepipe method of well construction.

Experiments on steel-concrete pipes on a working scale, by J. H. Quinton.
1905. 61 pp., 4 pls. 5c.
Scope indicated by title.

Contributions to the hydrology of eastern United States, 1905; M. L. Fuller,
geologist in charge. 1905. 220 pp., 6 pls. 10c.

Contains brief reports of general interest as follows:

Drainage of ponds into drilled wells, by Robert E, Horton. Discusses efficiency, cost, and
capacity of drainage wells, and gives statistics of such wells in southern Michigan.

Construction of so-called fountain and geyser springs, by Myron L. Fuller.

A convenient gage for determining low artesian heads, by Myron L. Fuller.

Proceedings of second conference of engineérs of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. 1905.
267 pp. 15c. [Inquiries concerning this report should be addressed to the
U. 8. Reclamation Service.]

Contains brief account of the organization of the hydrographic [water-resources] branch and
the Reclamation Service, reports of conferences and committees, circulars of instruction, and
many brief reports on subjects closely related to reclamation, and a bibliography of technical
papers by members of the service. Of the papers read at the conference those listed below
(scope indicated by title) are of more or less general interest:

Proposed State code of water laws, by Morris Bien.

Power engineering applied to irrigation problems, by O. H. Ensign.

Estimates on tunneling in irrigation projects, by A. L. Fellows.

Collection of stream-gaging data, by N. C. Grover.

Diamond-drill methods, by G. A. Hammond.

Mean-velocity and area curves, by F. W. Hanna.

Importance of general hydrographic data concerning basins of streams gaged by R. E. Horten.

Effect of aquatic vegetation on stream flow, by R. E. Horton.

Sanitary regulations governing construction camps, by M. O. Leighton.

Necessity of draining irrigated land, by Thos. H, Means.

Alkalj soils, by Thos. H, Means.
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Cost of stream-gaging work, by E. C. Murphy.

Equipment of a cable gaging station, by E. C. Murphy.
Silting of reservoirs, by W. M. Reed.

Farm-unit classification, by D. W. Ross.

Cost of power for pumping irrigating water, by. H. A. Storrs.
Recordsof flow at current-meter gaging stations during the frozen season, by F. H. Tillinghast,

147. Destructive floods in the United States in 1904, by E. C. Murphy and others.
1905. 206 pp., 18 pls. 15c.

Contains a brief account of ¢ A method of computing cross-section area of waterways,’’ includ-
. ing formulas for maximum discharge and area of cross section.

*150. Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 pp.
38 pls. (See Water-Supply Paper 200.) 15c.
Scope indicated by title.

151. Field assay of water, by M. O. Leighton. 1905. 77 pp., 4 pls.

Discusses methads, instruments, and reagents used in determining turbidity, color, iron,
chlorides, and hardness in connection with the studies of the quality of water in various parts
of the United States.

152. A review of the laws forbidding pollution of inland waters in the United States
(second edition), by E. B. Goodell. 1905. 149 pp. 10c.
Scope indicated by title.

*155. Fluctuations of the water level in wells, with special reference to Long Island,
N. Y., by A. C. Veatch. 1906. 83 pp., 9 pls. 25c.

Includes general discussion of fluctuation changes due to rainfall and evaporation, barometric
changes, temperature changes, changes in rivers, changes in lake level, tidal changes, effects of
settlement, irrigation, dams, underground-water developments, and to indeterminate causes.

*160. Underground-water papers, 1906; M. L. Fuller, geologist in charge. 1906. 104

pp., 1 pl.

Gives account of work in 1905; lists publications relating to ground waters, and contains the
following brief reports of general interest:

Significance of the term ‘‘artesian,”” by Myron L. Fuller.

Representation of wells and springs on maps, by Myron L. Fuller,

Total amount offree water in the earth’s crust, by Myron L. Fuller,

Use of fluorescein in the study of underground waters, by R. B. Dole.

Problems of water contamination, by Isaiah Bowman.

Instances of improvement of water in wells, by Myron L. Fuller.

*162. Destructive floods in the United States in 1905, with a discussion of flood dis-
charge and frequency and an index to flood literature, by E. C. Murphy and
others. 1906. 105 pp., 4 pls. 15c.

*163. Bibliographic review and index of underground-water literature published in
the United States in 1905, by M. L. Fuller, F. G. Clapp, and B. L. Johnson.
1906. 130 pp. 15c.
Scope indicated by title.

#179. Prevention of stream pollution by distillery refuse, based on investigations at
Lynchburg, Ohio, by Herman Stabler. 1906. 34 pp., 1 pl. 10c.

Describes grain distillation; treatment of slop; sources, character, and effects of efluents on
streams; discusses filtration, precipitation, fermentation, and evaporation methods of disposal
of wastes without pollution.

#180. Turbine water-wheel tests and power tables, by R. E. Horton. 1906. 134 pp.,
2 pls. 20c.
Scope indicated by title
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%185. Investigations on the purification of Boston sewage, by C.—-E. A. Winslow and
E. B. Phelps. 1906. 163 pp. 25c.

Lriscusses composition, disposal, purification, and treatment of Sewages and tendencies in
sewage-disposal practice in England, Germany, and the United States; deseribes character
of crude sewage at Boston, removal of suspended matter, treatment in septic tanks, and puri-
fication in intermittent sand filtration and coarse material; gives bibliography.

¥186. Stream pollution by acid-iron wastes, a report based on investigations made
at Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 pl.

Gives history of pollution by acid-iron wastes at Shelby, Ohio, and resulting litigation; dis-
cusses effect of acid-iron liquors on sewage-purification processes, recovery of copperas from acid-
iron wastes, and other processes for removal of pickling liquor.

%187. Determination of stream flow during the frozen season, by H. K. Barrows and
R. E. Horton. 1907. 93 pp., 1 pl. 15c.
Scope indicated by title.

*189. The prevention of stream pollution by strawboard waste, by E. B. Phelps.
1906. 29 pp., 2 pls.
Describes manufacture of strawboa.rd, present and proposed methods of disposal of wast

liquors, laboratory investigations of precipitation and sedimentation, and field studies of amount
and character of water used, raw material and finished product, and mechanical filtration.

¥194. Pollution of Illinois and Mississippi rivers by Chicago séwage (a digest of the
testimony taken in the case of the State of Missouri 2. the State of Illinois
and the Sanitary District of Chicago), by M. O. Le1ghton. 1907. 369 pp.,
2 pls.
Scope indicated by amplification of title.

*200. Weir experiments, coefficients, and formulas (revision of paper No. 150), by
R. E. Horton. 1907. 195 pp., 38 pls. 35c.
Scope indicated by title.

*226. The pollution of streams by sulphite-pulp waste, a study of possible remedies,
by E. B. Phelps. 1909. 37 pp., 1 pl. 10c.

Describes manufacture of sulphite pulp, the waste liqixors, and the experimental work lead-
ing to suggestions as to methods of preventing stream pollution.

*229. The disinfection of sewage and sewage filter effiuents, with a chapter on the
putrescibility and stability of sewage effluents, by E. B. Phelps. 1909. 91
pp., 1 pl. 15c.

Scope indicated by title.

*234. Papers on the conservation of water resources. 1909. 96 pp., 2 pls. 15c.

Contains the following papers, whose scope is indicated by their titles: Distribution of rainfall,
by Henry Gannett; Floods, by M. O. Leighton; Developed water powers, compiled under the
direction of W. M. Steuart, with discussion by M. O. Leighton; Undeveloped water powers, by
M. O. Leighton; Irrigation, by F. H. Newell; Underground waters, by W. C. Mendenhall;
Denudation, by R. B. Dole and Herman Stabler; Control of catchment areas, by H. N. Parker.

¥235. The purification of some textile and other factory wastes, by Herman Stabler
and G. H. Pratt. 1909. 76 pp. 10c.
Discusses waste waters from wool scouring, bleaching and dyeing cotton yarn, bleaching
cotton piece goods, and manufacture of oleomargarine, fertilizer, and glue.
236. The quality of surface waters in the United States, Part I, Analyses of waters
east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c.

Describes collection of sarhples, methods of examination, preparation of solutions, accuracy
of estimates, and expression of analytical results.
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238.

*255.

*257.

*258.

#315.

334.

337.

364.

371

The public utility of water powers and their governmental regula’uon by René
Tavernier and M. O. Leighton. 1910. 161 pp. 15c.

Discusses hydraulic power and irrigation, French, Italian, and Swiss legislation relative to
the development of water powers, and laws proposed in the French Parliament; reviews work
of bureau of hydraulies and agricultural improvements of the French department of agriculture,
and gives résumé of Federal and State water-power legislation in the United States.

Underground waters for farm use, by M. L. Fuller. 1910. 58 pp., 17 pls. 15c.

Discusses rocks as sources of water supply and the relative safety of supplies from different
materials; springs and their protection; openor dug and deep wells, their location, yield,
relative cost, protection, and safety; advantages and disadvantages of cisterns and combination
wells and cisterns.

Well-drilling methods, by Isaiah Bowman. 1911. 139 pp., 4 pls. 15c.

Discusses amount, distribution, and disposal of rainfall; water-bearing rocks; amount of
ground water; artesian conditions; oil and gas bearing formations; gives history of well drilling
in Asia, Europe, and the United States; describesin detail the various methods and the machin-
ery used; discusses loss of tools and geologic difficulties, contamination of well waters and
methods of prevention, tests of capacity and measurement of depth, and costs of sinking wells.

Underground-water papers, 1910, by M. L. Fuller, F. G. Clapp, G. C. Matson,
Samuel Sanford, and H. C. Wolff. 1911. 123 pp., 2 pls.” 15c.

Contains the following papers (scope indicated by titles) of general interest:
Drainage by wells, by M. L. Fuller.

Freezing of wells and related phenomena, by M. L. Fuller.

Pollution of underground waters in limestone, by G. C. Matson.
Protection of shallow wells in sandy deposits, by M. L. Fuller.

Magnetic wells, by M. L. Fuller.

The purification of public water supplies, by G. A. Johnson. 1913. 84 pp., 8
pls. 10c.

Discusses ground, lake, and river waters as public supplies, development of water-works
systems in the United States, water consumption, and typhoid fever; describes methods of
filtration and sterilization of water and municipal water softening.

The Ohio Valley flood of March-April, 1913 (including comparisons with some
earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96pp.,22pls. 20c.
Although relating specifically to floods in the Ohio Valley, this report discusses also the
causes of floods and the prevention of damage by fioods.
The effects of ice on stream flow, by William Glenn Hoyt. 1913. 77 pp., 7
pls. 15c.
Discusses methods of measuring the winter flow of streams.

. Contributions to the hydrology of the United States, 1914; N. C. Grover, chief

hydraulic engineer. 1915. 225 pp., 17 pls. 30c. Contains:

(e) A method of determining the daily discharge of rivers of variable slope, by M. R. Hall,
‘W. E. Hall, and C. H. Pierce, pp. 53-65.

Water analyses from the laboratory of the United States Geological Survey,
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c.

Contains analyses of waters from rivers, lakes, wells, and springs in various parts of the
United States, including analyses of the geyser water of Yellowstone National Park, hot springs
in Montana, brines from Death Valley, water from the Gulf of Mexico, and mine waters from
Tennessee, Michigan, Missouri and Oklahoma, Montana, Colorado ‘and Utah, Nevada and
Arizona, and California.

Equipment for current-meter gaging stations, by G. J. Lyon. 1915. 64 pp.,

37 pls.  20c.

Describes methods of mstalling automatic and other gages and of constructing gage wells
shelters, and structures for making discharge measurements and artificial controls.
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#375. Contributions to the hydrology of the United States, 1915; N. C. Grover, chief
: hydraulic engineer. 1916. 181 pp., 9 pls. 15c. Contains:

(c) The relation of stream gaging to thescience of hydraulics, by C. H. Pierceand R. W,
Davenport,pp. 77-84.

(¢) A method of correctingriver discharge for achanging stage, by B. E. Jones, pp. 117-130.

(f) Conditions requiring theuse of automsatic gages in obtaining records of siregm flow, by
C. H. Pierce, pp. 131-139.

Three papers presented at the conference of engineers of the water-resources branch in
December, 1914,

*400. Contributions to the hydrology of the United States, 1916; N. C. Grover, chief
hydraulic engineer. 108 pp.,7pls. Contains:
(e) The people’sintersstin water-powerresources, by G. O. Smith, pp. 1-8.

(¢) The measurement ofsilt-laden streams, by R. C. Pierce, pp. 36-51.
(d) Accuracy ofstream-flow data,by N. C. Groverand J. C. Hoyt, pp. 53-59.

416. The divining rod, a history of water witching, with a bibliography, by Arthur
J. EDis. 1917. 59 pp. 10c.

A briefpaper published “merely to furnish a reply to the numerous inquiries that arecon-
tinually being received from all parts of the country’’ as to the efficacy of the divining rod for
locating underground water.

425, Contributions to the hydrology of the United States, 1917; N. C. Grover, chief
hydraulic engineer. 1918. Contains:
*(¢) Hydraulicconversion ta’o!esgnd convenient equivalents, pp. 71-94. 1917.

427. Bibliography and index of the publications of the United States Geological
Survey relating to ground water, by -O. E. Meinzer. 1918. 169 pp., 1 pl.

Includes publications prepared, in whole or in part, by the GeologicalSurvey that treat any
phase of the subject of ground water or any subject directly applicable to ground water. Illus-
trated by map showing reports that cover specific areas more or less thoroughly.

ANNUAL REPORTS.

*Fifth Annual Report of the United States Geological Survey, 1883-84, J. W. Powell,
Director. 1885. xxxvi, 469 pp., 58 pls. $2.25. Contains:

*The requisite and qualifying conditions of artesian wells, by T. C. Chamberlin, pp. 125-173
pl.21. Scopeindicated by title.

Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W. Powell,
Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576 pp., 93 pls. $2.
Contains:

*Irrigationin India, by H. M. Wilson, pp. 363-561, pls.107 t0146. See Water-Supply Paper$7.

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W.
Powell, Director. 1892. (Pts. ILand ITI, 1893.) 3 parts. *Pt. ITI, Irriga-
tion, xi, 486 pp., 77 pls. $1.85. Contains:

*American irrigation engineering, by H. M. Wilson, pp. 101-349, pls. 111 {0 146. Discusses
the economical aspects of irrigation, alkaline drainage, silt, and sedimentation; gives brief
history of legislation; describes perennial canals in Idaho, California, Wyoming, and Arizona;
discusses water storage at reservoirs of the California and other projects, subsurface sources
of supply, pumping, and subirrigation.

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W.
Powell, Director. 1893. (Pt. II, 1894.) 2 parts. *Pt. II, Accompanying
papers, xx, 597 pp., 73 pls.  $2. 10 Contains:

*The potable waters of eastern United States, by W. J. McGee, pp. 1-47. Discusses cistern
water, stream waters, and ground waters, including mineral springs and artesian wells.

*Natural mineral waters of the United States, by A. C. Peale, pp. 49-88, pls. 3and 4. Dis-
ousses the origin and flow of mineralsprings, the source of mineralization, thermalsprings, the
chemicalcomposition and analysis of spring waters, geographic distribution, and the utilization
of mineral waters; gives a list of American mineral-spring resorts; contains also some analyses.



XL SURFACE WATER SUPPLY, 1916, PART XII.

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles
D. Walcott, Director. 1898, (PartsII, ITI, and V, 1899.) 6 partsin 7 vols,
and separate case for maps with Pt. V. *Pt. I, Papers chiefly of a theoretic
nature, v, 958 pp., 172 pls. $2.65. Contains:

*Principles and conditions of the movements of ground water, by F. H. King, pp. 59-204, pls.
6t016. Discusses the amount of waters stored in sandstone,in soil, and in other rocks,and the
depth to which ground water penetrates; gravitational, thermal, and capillary movements of
ground waters, and the configuration of the ground-water surface; gives the results of experi-
mentalinvestigations on the flow of air and water through a rigid, porous medium, and through
sand, sandstones, and silts; discusses results obtained by other investigators, and summarizes
results of observations; discusses also rate of flow of water through sand and rock, the growth of
rivers, rate of filtration through soil, interference of wells, etc.

*Theoretical investigation of the motion of ground waters, by C. 8. Slichter, pp. 295-384, pl.
17. Bcopeindicated by title. .

PROFESSIONAL PAPERS.

*72. Denudation and erosion in the southern Appalachian region and the Mononga-
hela basin, by L. C. Glenn. 1911. 137 pp., 21 pls. 35c.

A Describes the topography, geology, drainage, forests, climate, and population, and transporta-
tion facilities of the region, the relation of agriculture, lumbering, mining, and power develop-
ment to erosion and denudation, and the nature, effects, and remedies of erosion; gives details
of conditions in Holston, Nolichucky, French Broad, Little Tennessee, and Hiwassee River
basins, along Tennessee River proper, and in the basins of the Coosa-Alabama system, Chatta-
hoochee, Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongahela rivers.

86. The transportation of débris by runring water, by G. K. Gilbert, based on experi-
ments made with the assistance of E. C. Murphy. 1914. 263 pp.,3pls. 70c.

The results of an investigation which was carried on in a specially equipped laboratory at

! Berkeley, Cal., and was undertaken for the purpose of learning *‘ thelaws which control themove-

ment of bed load and especially to determine how the quantity of load is related to the stream
slope and discharge and to the degree of comminution of the débris.”

105. Hydraulic-mining débris in the Sierra Nevada, by G. K. Gilbert. 154 pp., 34
pls. 1917. 50c.

Presents the results of an investigation undertaken by the United States Geological Survey in
response to & memorial from the California Miners’ Association asking that a particular study be
made of portions of the Sacramento and San Joaquin valleys affected by detritusfrom torrential
streams. Thereport deals largely with geologic and physiographic aspects of the subject, traces
the physical effects, past and future, of the hydraulic mining of earlier decades, the similar effects
which certain other industries induce through stimulation of the erosion of the soil, and theinflu-
ence of the restriction of the area of inundation by the construction of levees. Suggests coopera-
tion by several interests for the control of the streams now carrying heavy loads of débris.

BULLETINS.

*32. Lists and analyses of the mineral springs of the United States (a preliminary
study), by A. C. Peale. 1886. 235 pp.

Defines mineral waters, lists the springs by States, and gives tables of analyses so far as
available.

*319. Summary of the controlling factors of artesian flows, by Myron L. Fuller.
1908. 44 pp., 7 pls. 10c.
Describes underground reservoirs, the sources of ground waters, the confining agents, the
primary and modifying factors of artesian circulation, the essential and modifying factors of
artesian flow, and typical artesian systems.

*479.. The geochemical interpretation of water analyses, by Chase Palmer. 1911.
31 pp. bec.

Discusses the expression of chemical analyses, the chemical character of water and the proper-
ties of natural waters; gives a classification of waters based on property values and reacting
values, and discusses the character of the waters of certain rivers as interpreted directly from the
results of analyses; discusses also the relation of water properties to geologic formations, silica in
river water, and the character of the water of the Mississippi and the Great Lakes and St. Law-
rence River agindicated by chemical analyses.



PUBLICATIONS. XLI

616. The data of geochemistry (third edition), by F. W. Clarke. 1916. 821pp. 4bc.

Earlier editions were published as Bulletins 330 and 491. Contains & discussion of the
statement and interpretation of water analyses and a chapter on “Mineral wells and springs”
(pp. 179-216). Discusses the definition and classification of mineral waters, changes in the
composition of water, deposits of calcareous, ocherous, and siliceous materials made by
water, vadose and juvenile waters, and thermal springs in relation to volcanism. Describes
the different kinds of ground water and gives typical analyses. Includes abrief bibliography
of papers containing water ana!yses.



INDEX BY AREAS AND SUBJECTS.

[A=Annual Reports; M=Monograph; B=Bulletin; P= Professional Paper; W= Water-Supply Paper;

G F=Geologic folio.)
Artesian waters: Essential conditions ......................... A5;B319; Wé67,114
BibHographies 1. . . «u v oo et W 119, 120, 163, 427
Chemical analyses:> Methods and interpretation... . W 151, 236, 259, 274, 364; B 479
L0031 1c3 0 1) 1 DN W 234, 400c
Conversion Tables. . . ... . i iiieieececcaceann W 425¢
Débrisreports. . ...l e iiieiieeeeeeas P 86,105
Denudation. ... e iicieaciicncacnaa P72
DAvInINg 10d- - o ool iiieiteeecececccceeaeaa. W 416
Engineering methods. . ... ..ooo i i iiiiieeaieane P 86; W1L,3,8,

20, 41, 42, 43, 56, 64, 94, 95, 110 143, 150, 180, 187
200 257 337 3458, 375¢, 375e, 375f,400c 400d 425¢

FIOOE. - e oo e e e e e e e anaaas W 96, 147, 162, 334
Idaho: Profile SUIVeys. ccceeeieie e et ae e eaeacaencaasaccans W 44, 346, 347, 420
Quality of waters. ... ... i iiiiiiiiiarecricracaaconracanans w274
Surface waters. . ... Al2ii, 13ili, 19 v; B 199 W 53, 54, 93, 162; G F 103
Underground waters ............... B 199, 298; W53 54, 78; GF45 103, 104
India: Trrigation. . ... o i iiiiiiiciecacaiaaan A 12ii; W87
Icemeasurements. ... ..o.ooiuoin it iiiiiiciieeecacaaceeaaaan W 187,337
Irrigation, general ........... A 10 i, 11 i, 12 ii, 13 i, 16 ii, W 20, 22, 41, 42, 87
Legal aspects: Surface waters ............ciiiiiiiiieininenanas w103, 152, 238
Underground wWaters............ciiueeieiiioaaneacinnannn- Wi22
Mineral springs: Analyses ... ... ... oiiiiiiiiiiiiii s A 14ii; B32
Origin, distribution, etc......... ... ... .. . ... ... Al4ii
LASES- -« o oo e e e e e B32; W14
Montana: Profile surveys. ...........coioei it e W 44, 346
Quality of waters..................... R 364
Surface waters. ... . . i iaeaao Al9v,20v
Underground waters. ... ... ... ... ... iiiaieeao. B 298
Motions of ground waters.......... e A 19ii; B 319; W67, 110, 140
Nevada: Underground waters. .. ... . ... i i i iiiiiiieecvacnansnnn B298
Oregon: Profile surveys. ... .......cocovoioeieeoioi s W 44, 348, 349, 877, 378, 379
Quality of waters ... ... ... . .. iiiiiiiiiiiiiiieiaes W 274, 363
Surface waters. ... A 21 v; W 93, 96, 344, 363,.370
Underground waters........................... B 252, 298; W 78; G F 103
Pollution: By industrial wastes ............................ W 179, 186, 189, 226, 235
By BEWAZe. - oo cicieasiaaan W 172,194
Laws forbidding. . .eeuneeennenneen e aaeeaeaaeanaaas W 103,152
Indices of ...t iieiecieteaeanaan W160

River profiles. See names of States.
Sanitation; quality of waters; pollution; sewage irrigation.......ccccuvene-.. W 3,22,

72,103, 110, 113, 114, 145, 152, 160, 179, 185,
186, 189, 194, 226, 229, 235, 236, 255, 258, 315

1 Many of the reports contain brief subject bibliographies. See abstracts.
2 Many analyses of river, spring, and well waters are scattered through publications, asnoted in abstracts.
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Sewage disposal and purification. ...............-....... W 3,22, 72, 118, 185, 194, 229
Uuderground waters: Legal a8pects......uceeecioeitieinteniionecancnacas W 122
Methods of utilization....vccovivenennnnnnan. W 114, 255, 257
Pollution...cooivianiiniiiiaraiaiananss W 110, 145, 160, 258

Washington: Profile surveys.................. W 44, 346, 366, 368, 369, 376, 377, 419
Quality of waters........ . .ciccieerireenreneniannn W 111, 339, 364

Surface waters. A 19v, 21 v; W55, 93, 111, 118, 253, 313, 339, 369; G F 139
Underground waters...... B 298; W 4, 55, 111, 118, 316, 425¢; G F 139

Windmill PADEIS. . .ooeo o oeeemnieaeesenenreneasananeneasnneaaanans W 1,8, 20,41, 42
Wyoming: Underground waters.........coeecememernececacaananacasacanns B 298
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Agency Creek, Mont..............
Alkali Creek, Idaho.............
Allen ditch, Oreg......ccccaun....
American River, Wash............
Antelope Creek, Idaho. ..........
Anthony Creek, Oreg.............
Applegate River, Oreg............
Applegate River, Little, Oreg.....
Applegate River, Little, East

Little, West

Ashland Creek, Oreg..............
Ashley Creek, Mont.............
Asotin Creek, Wash...............

Ahtanum Creek, North Fork, Wash.
Ahtanum Creek, South Fork,Wash.
Baker Lake, Wash. ..............
Baker River, Wash...............
Baldock Slough, Oreg.............

Bear Creek (tributary to Rogue’

River), Oreg. .. ..ocoeemean...
Bear Creek (tributary to Wallowa

River) Oreg......ccooveeaaao ..
Beitle ditch, Oreg........c.......
Bennett Creek, Idaho.............
Big Bend ditch, Oreg.............
Big Blackfoot River, Mont........
Big Cottonwood Creek, Idaho.....
Big Creek (tributary to Pahsimeroi

Big Lost River, Ida.ho ............
Big Marsh Creek, Oreg............
Big Muddy Creek, Wash..........
Big Muddy River, Wash..........
Big Wood River, Idaho...........
Big Wood Slough, Idaho..........
Birch Creek (tributary to Big Lost

River), Idabo....coceaenenno...
Birch Creek (tributary to Goose

X

XXIv

XXIvV
IX
XI1xX
XII
X1I
X1

LVIIx

XVID

XXIV

XVIII
XIX
Xv
Xvia
IX
Xv

XVIIL

XVIII

XII

XIT
XX
XXI
XX1
xv
xv

X1v

Page.
Birch Creek (tributary to Portneuf
River), Idaho..cceeeeannannnn. XIV
Bird’s Nest ditch, Nev....cccc.... XV
Bitterroot River, Little, Mont..... 1X, X
Bitterroot River, Mont. .......... Ix
Bitterroot River, East Fork, Mont..  Ix
Bitterroot River, West Fork, Mont. Ix
Blackfoot-Marsh reservoir, Idaho.. x1v
Blackfoot River, Idaho.........-. X1V
Blackfoot River, Big, Mont. .. ... X
Blackfoot River, Little, Idaho.... x1v -
Blackfoot River, Little, Mont..... 1X
Blodgett Creek, Mont....cc....... x
Boise River, Idaho. . ............ XVI
Boise River, South Fork, Idaho... xn1
Breitenbush Creek, Oreg.......... XXIH
Brownell ditch, Oreg............. XIX

Bruneau River, Idaho, Nev.... xv,xv1

Bruneau River, East Fork, Idaho.. xvI
Buckaroo ditch, Idaho............ xvI
Buffalo River, Wyo............... xm
Bull Run River, Oreg........... XxI
Bully Creek, Oreg. . ............. XviI
Bumping Lake, Wash............. XII
Bumping River, Wash........... X1
Burnt River, Oreg. .............. XViI
Burnt River, Middle Fork, Oreg. . *xvu
Burnt River, North Fork, Oreg. .. xvui
Burnt River, South Fork, Oreg. .. =xvi
Butte Creek, Little, Oreg......... XXIV
Butte Creek, Little, North Fork,
Oreg.ciieiieneraearanianeannns XXIV
Butte Creek, Little, South Fork
Oreg.eeeenaneceaacceacanacann- XXIV
Butte Creek, South Fork Oreg.... xxIV
Cable Creek, Oreg................ XX
Cabin Creek, Wash. ............. X1
Calapooya Creek, Oreg............ XXIV
Callahan Creek, Mont. . .......... X
Camas Creek (tributary to Big Lost
River), Idaho..ccccoceoioaan.t xIv
Camas Creek (tributary to Big
Wood River), Idaho........... xv
Camas Creek, Little, Idaho....... xv1
Camas Creek, Oreg....ccceevven... XX
Cameron ditch, Oreg.............. XXIV
Camp Creek, Oreg..... veeeaenan xvn
Canyon Creek, Oreg.............. XXI *
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Page.
Canyon Creek, Wash.............. vin
Canyon Creek, Little, Idaho...... XV
Carbon River, Wash.............. Vi1
Cascade canal, Wash. ............ X11
Cascade River, Wash............. VIII
Cassia Creek, Idaho............... XIv
Castle Creek, Idaho............... XVI
Catherine Creek, Oreg............ XVIII
Cedar Creek (tributary to Big Lost

River), Idaho.................. XIV
Cedar Creek (tributary to Salmon

Falls Creek), Idaho............. XV
Cedar River, Wash............... VI
Central Oregon canal, Oreg........ XX
Charles Lisle ditch, Oreg.......... XIX
Chehalis River, Wash............ v
Chelan Lake, Wash............... X1
Chelan River, Wash............... XI
Cherry Creek, Idaho.............. XVI
Chewack Creek, Wash............ X1
Chiwaukum Creek, Wash.......... X1
Chiwawa Creek, Wash_..._....... X1
Cispus River, Wash............... xxIOI

. Clackamas River, Oreg........... XXIII
Clackamas River, Oak Grove Fork,

105" S XXIII
Clark Fork, Idaho, Mont., Wash. . X
Cle Elum Lake, Wash............ X1t
Cle Elum River, Wash............ xu
Cle Elum River, North Fork, Wash.  xm
Clear Creek (tributary to Raft

River), Idaho.................. X1V
Clear Creek (tributary to Sauk

River), Wash.................. v
Clear Fork of Sandy River, Oreg.. XXII
Clear Fork, Wash................. XxXImI
Clearwater River, Idaho.......... XI1xX
Clearwater River, South TFork,

Idaho. ... ooieoei . XIX
Coal Creek, Washi.............. XXIIL
Coast Fork of Willamette Rlver

Oreg.ceeeeeeeaaaciaa ... XXI
Coeur d’Alene Lake, Idaho ....... x
Coeur d’Alene River, Idaho....... x
Coeur d’Alene River, Little North

Fork, Idaho. .................. b4
Coeur d’Alene River, North Fork,

Idaho.. .. .oooiiiiiiiil. X
Cold Springs Creek, Idaho......... xv
Columbia River, Oreg., Wash._... IX
Columbia Southern canal, Oreg... xX
Company ditch, Oreg............. Xvi
Congdon canal, Wash_............ X11

STREAMS.

Cottonwood Creek, Idaho.........
Cottonwood Creek, Big, Idaho....
Cougar Creek, Wash._............
Cow Creek (tributary to Jordan
Creek), Oreg....ccoeccunnunnnn..
Cow Creek (tributary to Umpqua
River), Oreg.cccooneauen.. .
Cow Creek (tributary to Wlllow
Creek), Oreg.cccecececccuan....
Cow Creek (tributary to Palouse
River), Wash..................
Cowlitz River, Wash..............
Crab Creek, Wash................
Crane Creek, Idaho...............
Crescent Creek, Oreg.............
Crooked River, Oreg. . ...........
Crow Creek, Mont.................
Cunningham Creek, Wash.........
Daly Creek, Oreg....ccccvucueeen..
Dayville ditch, Oreg..............
Dead Indian Creek, Oreg.........
Deadwood Creek, Idaho..........
Deschutes River, Oreg...........
Deschutes River, East Fork, Oreg
Devil Creek, Idaho................
Dosewallips River, Wash.........
Dry Creek (tributary to Big Wood
River), Idaho..................
Dry Creek (tributary to Boise
River), Idaho.cenoeeeeaeonun...
Dry Creek (tributary to Snake
River), Idaho.............. ...
Dry Creek (tributary to Mission

Dungeness River, Wash...........
Eagle Creek, Oreg................
Eagle Creek, West Fork, Oreg.....
East Boar’s Nest ditch, Nev.......
East Finley Creek, Mont..........
East Fork. See name of main
stream.
East Fork Irrigation District canal,
Oreg.ceeceneennn-
Eightmile Creek, Idaho...........
Ellensburg Water Co.’s canal,Wash.
Elliott ditch, Oreg................
Elwha River, Wash......_........
Entiat River, Wash...
Eugene power canal, Oreg.........
Evans Creek, Oreg...............
Fall Creek, Oreg. ....ccooveenen-n
Fall River, Idaho. ...

XvI

XXIV

Xvia

XI1X
xxnr
X1
Xvi
XX
XX

XXI1
XViII
XIX
XXI1vV
XvI
XX
XX
Xv
VI

Xv

XVI

Xv

Vi

v

Xvix
XVIII
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Fall River, Oreg................. XX
Falls Creek, Mont................ b4
Farmers and Citizens’ ditch, Oreg. xvin
Farmers’ mill ditch, Oreg.. .. .... xIx
Finley Creek, Mont............... x
Finley Creek, East, Mont........ x
First Creek, Oreg................. XXI
Flathead Lake, Mont. ........... o4
Flathead River, Mont............ X
Flathead River, Middle Fork,

Mont. .. ...oceeeiiiiiii X
Flathead River, South Fork, Mont. X
Fort Hall lower canal, Idaho. . . .. XIv
Fort Hall upper canal, Idaho..... xiv
Foss River, Wagh................. vOoI
Foss River, East Fork, Wash ...... VoI
Fowler canal, Wash_... _......._. X1
Gellerman & Frohman ditch, Oreg. xvn
George Dunn ditch, Oreg. . ...... xxIVv

Glacier Creek, Wash ...... ...... XX
Gleed canal, Wash. See Naches

Canal Co.’scanal.............. XI11
Goldburg Creek, Idaho........... XV
Goodrich Creek, Oreg............. payiif
Goose Creek, Idaho............... xIv
Goose Creek, Oreg. . ............. XVIIL

Grande Ronde River, Oreg., Wash. xvma

Grandview canal, Idaho......... XV
Granger ditch, Oreg. .. .......... xvm
Grave Creek, Oreg. .............. XXIV
Grays Lake outlet, Idaho........ =xIv
Green River, Wash............... v
Greenwater River, Wash......... v
Grimes Creek, Idaho.............. xVI
Hagar Creek, Wash..__._......_.. XXITI
Hagar Creek, North Fork, Wash... xxur
Hall Creek, Wash................ b4
Hangman Creek, Wash. See Latah
Creek. .. ... ...l XI
Harrell ditch, Nev. . ............ XV
Harris Creek, Idaho.. ............ XVII
Hay Creek, Oreg................. XXI
. Henrietta mill ditch, Oreg........ XIX
Henrys Fork, Idaho.............. X111
Hermiston ditch, Oreg. See Max-
well Land & Irrigation Co.’sditch  x1x
High Line ditch, Nev............ xv
Hinckle ditch, Oreg. See Western
Land & Irrigation Co.’s ditch... =xix
Hood River,Oreg................ XxXI
Hood River, East Fork, Oreg. .. .. XXI
Hood River, West Fork, Oreg. .. .. XXI

STREAMS, XLVII
Page.

Hope Mill ditch, Oreg............ XVII
Hurricane Creek, Oreg............ XVIII
Icicle Creek, Wash.._............ XI
Idaho canal, Idaho. .. ........... XIV
Indian ditch, Mont. . ............ X
Island ditch, Nev.... ... .. ... XV
Jack Creek, Nev................. XVI
Jack Creek, Oreg................. XXI
Jackson Lake, Wyo............... XIII
Jakes Creek, Nev................ b-4s
“J. H.” ditch, Oreg. . +c......... XVIX
Jocko River, Mont................ b ¢
Jocko River, Middle Fork, Mont. . x
Jocko River, North Fork, Mont. .. x
Jocko River, South Fork, Mont. .. x
John Day River, Oreg............ XIX
John Day River, South Fork, Oreg. xIx
Johnson Creek (tributary to Cow-

litz River), Wash. . ... ........ XXITI
Johnson Creek (tributary to Okano-

gan River), Wash..___.......... xI
Jordan Creek, Oreg............... xV1
Kachess Lake, Wash............. xI
Kachess River, Wash............. xu
Kalama River, Wash. .. ......... XXM
Kalawa River, Wash...._......... Vit
Keechelus Lake, Wash............ XI
Kennewick canal, Wash. ........ xm
Kettle River, Wash:.............. X
King Hill Creek, Idaho........... XV
Kiona canal, Wagsh. .. ........... xm
Kittitas canal, West, Wash. ...... X1
Klickitat River, Wash..._........ * XxXI
Klickitat River, Little, Wash. .... xx1
Klickitat River, West Fork, Wash. xx1
Knife Creek, Big, Mont. . ........ x
Kootenai River, Idaho-Mont...... X
Lake. See significant names.
Lake Creek (tributary to Salmon .

River), Idaho.................. xvId
Lake Creek (tributary to Metolius

River), Oreg. . ..cooveeeoio... XXI
Lake Creek (tributary to Cowlitz

River), Wash._.._.._.......... XXII
Lake Fork of Payette River, Idaho. xvir
Lake McDonald outlet, Mont...... X
Lake Milner, Idaho. ............. X1t
Latah Creek, Wash. .. ........... X1
Latah Creek, North Fork, Wash._.. X1
Latourell Creek, Ore....g........ XXII
Lee-Polly ditch, Oreg............. XVIIL
Lemhi River, Idaho........ U, XVIIL
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Lewis Creek, Oreg. . ceee.. XX
McKay Creek (tnbutary to De-

schutes River), Oreg........... XX
Lewis River, Wash. .. ........... XXIII
Lisle & Crane ditch, Oreg. ....... XIX
Lisle ditch, Charles, Oreg......... XIX
Little Applegate River, Oreg...... XXIV
Little Applegate River, East Fork,

Oreg. .o iiaaaeaeaae XXIV
Little Applegate River, West Fork.

[0 27 S XXIV
Little Bitterroot River, Mont. .... IX, X

Little Blackfoot River and ditch,

Mont. . .covirrranniinnnnnnno.. IX
Little Blackfoot River, Idaho.... 5.4
Little Butte Creek, Oreg. . ....... XXIV
Little Butte Creek, North Fork,

Oreg. . cveeiiiiiiiaaaaaaaaaa.. XXIV
Little Butte Creek, South Fork

Oreg..ceeeeerieeciaanaaaaann. XXIV
Little Camas Creek, Idaho........ XVI
Little Canyon Creek, Idaho...... xv
Little Creek, Oreg. .. ........... XVIIL
Little Klickitat River, Wash...... XXI
Little Lost River, Idaho......... xIv
Little North Fork of Ceeur d’Alene

River, Idaho.......veeeean.... b4
Little Sandy flume, Oreg......... XXIL
Little Sandy River, Oreg.......... XXII
Little Spokane River, Wash. ... .. X1
Little White Salmon River, Wash. xxu
Little Wood River, Idaho. . ...... XV
Lochsa River, Idaho............. XIX
Lolo Creek (tributary to Clearwater

River), Idaho.................. XIX
Lolo Creek (tributary to Bitterroot

River), Mont............oooo. 5.4
Long Gulch Creek, Idaho........ =xvI
Lost Creek, Idaho. . ............. XViI
Lost Creek, Oreg.............. ... XXI
Lostine River, Oreg............... XVIIL
Lost River, Big, Idaho............ XIv
Lost River, Little, Idaho......... XIV
Louse Creek, Idaho.............. XVI
Lower Vineyard ditch, Nev...... xv
Lower Yakima canal, Wash...._ .. XIn
Luckiamute River, Oreg. . ....... XXII
Lusecanal, Oreg................. XXIV
Malheur Farmers’ canal, Oreg. ... xvi
Malheur River, Oreg........... XVI, XVIL
Malheur River, North Fork, Oreg.. xvir
Malheur River, South Fork, Oreg. xvir
Manastash Creek, Wash........... XII
Mann Creek, Idaho. . ............ . XvIx
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Marble Creek, Oreg.....cc........ XVII
Marion Fork of Santiam River,
Oreg.cecneceneennaaaauanans XXII
Marks Creek, Oreg. .occeevnn..... XX’
Marsh Creek, Big, Oreg.......... .XX
Marys Creek, Idaho, Nev.......... XVI
Maxwell ditch, Oreg.....ceven.... XIX
Maxwell Land & Irrigation Co.’s
ditch, Oreg...ccooeeeicaannnnna. XIX
McAllister’s ditch, Oreg. See
‘Squaw Creek. ..ovevnneennn.n.. XX
McDonald Lake outlet, Mont...... jod
McKay Creek (tributary to Uma-
tilla River), Oreg.............. XIX
McKenzie River, Oreg............ XX
McLaughlin ditch, Oreg.......... XVIL
McMullen Creek, Idaho........... 44
Meadow Creek, Idaho............. XIv
Methow River, Wagh..........._. XI
Metolius River, Oreg.............. XXI
Middle Fork. See name of main
gtream.
Middle Santiam River, Oreg..... XXIIT
Mill Creek (tributary to Ochoop
Creek) Oreg.......covevunnnn... XX
Mill Creek (tributary to Warm
Springs River), Oreg........... XX1
Mill Creek (tributary to Goodrich
Creek), Oreg. . - .evevvnnnnann.. xvia
Mill Creek (tributary to Grande
Ronde), Oreg....ccveeeevnnnnnn. XVII
Mill Creek (mbutary to Rogue
River), Oreg. . . .cvevnrenana... XXIV
Mill Creek (tributary to Umpqua
River), Oreg. .. cevevnennnn.... XXIV
Mill Creek, Wash................. XIX
Miller Creek, Idaho............... XVII
Miller Creek, Wash............... viI
Miller Creek, West Fork, Wash... v
Minam River, Oreg............... XVIIT
Milner Lake, Idaho. ............. X1
Minidoka canals, North and South
gides, Idaho............. ... ... XIV
Mission Creek, Mont........... .. x
Molalla River, Oreg.............. XXII
Monroe Creek, Idaho.............. XvI
Moore Creek, Idaho............... XxVI
Moses Lake, Wash. . ............. X1
Moyie River, Idaho............... X
Moxee Co.’s canal, Wash.......... X
Mud Creek, Mont................. b4
Muddy Creek, Big, Wash........_. XXI
Muddy River, Wash. ............ XXOI
Muddy River, Big, Wash....... i.. XXI



INDEX OF
Page.
Naches Avenue Union canal,

Wash. . .coieiiiniiniianeannnn X1
Naches Canal Co s canal, Wash.. X
Naches-Cowiche canal, Wash. . X1
Naches River, Wash X11
Nason Creek, Wash. . ............ X1
Nehalem River, Oreg. . .......... XXIV
Neil Creek, Oreg....ccocvueunnn.. XXIV
Nespelem River, Wash........... X1
Nevada ditch, Oreg............... XVII
New Reservation canal, Wash..... XX
Nisqually River, Wash..._....... v
Nooksack River, Wash............ IX
Nooksack River, Middle Fork,

Wash. oo iiiiiiiiiiiaiaaas X
Nooksack River, North Fork Wash
North canal, Oreg................ XX
North Fork. Seec name of main

stream.

North Powder River, Oreg........ XV
North Santiam River, Oreg....... XXIy
North Side ditch, Nev............ xv
North Side Minidoka canal, Idaho. xIv
North Side Twin Falls canal, Idaho  x1v
North Umpqua River, Oreg....... XXIV
North Yakima mill waste, Wash... X
North Yakima power canal, Wash.  xmr
North Yakima power waste, Wash.  xir
Oak Grove Fork, Clackamas River,

[0, - S XXIIT
QOchoco Creek, Oreg. .. .......... XX
Odell Creek, Oreg....coeeuuann-... XX
Ohanapecosh River, Wash........ XXt
‘Okanogan River, Wash........... X1
Old Reservation canal, Wash...... =xm
‘0ld Settlers Slough, Oreg......... Xvi
‘0ld Union canal, Wash........... XII
‘Oregon canal, Central, Oreg....... Xx
Oregon Land & Water Co.’s ditch,

(030 S XIX
Owyhee canal, Oreg.............. XVI
Owyhee River, Oreg., Nev........ XVI
‘Owyhee River, South Fork, Nev.. xvI
Pacific Creek, Wy0..eeeeo........ XmI
Pacific Light & Power Co.’s tailrace,

Oreg.ceeeece e cieiaeacaaanaann XXI
Pahsimeroi River, Idaho.......... xvmx
Palouse River, Wash............. XIX
Payette River, Idaho............. xvmo
Payette River, Lake Fork, Idaho. xvni
Payette River, North Fork, Idaho. xvir
Pamelia Creek, Oreg.............. XXI
Pearl Creek, Wash................ XXI
‘Pebble Creek, Idaho............. XIv
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Page.
Pend Oreille Lake, Idaho........ X
Peshastin Creek, Wash............ X1
Phoenix ditch, Oreg.............. XXIVv
Pilchuck Creek, Wash............ Vi
Pilot Butte canal, Oreg........... XX
Pine Creek, Oreg....ccocvn-.... ... XVl
Pine Creek, Wash................ XXIII
Pioneer ditch, Oreg...uc.......... XIX
Pole Creek, Oreg...c.cceeeeeen.... XVII
Portneuf River, Idaho............ XIv
Post Creek, Mont................. X
Powder River, Oreg-............. XvVI
Powder River, North, Oreg. ...... XviI
Priest River, Idaho. ............. X
Prineville tailrace, Oreg.......... XX
Prospect Creek, Mont............. X
Puyallup River, Wash............ vt
Puzzle Creek, Oreg............. XXII
Puzzle Creek, North Fork, Oreg... XXI
Puzzle Creek, South Fork, Oreg... xxm
Quinault River, Wash............ VI
Racetrack Creek, Mont........... X
Raft River, Idaho................ XIv
Railroad Creek, Wash............ X1
Rattlesnake Creek, Idaho......... XvI
Rattlesnake Creek, Mont.......... IX
Reservation canal, New, Wash.... xm
Reservation canal, Old, Wash..... X1t
Reservation drain, Wash.......... xm

Revais Creek, Mont.............. X

Robinson Creek, Idaho........... X1
Rock Creek (tributary to Snake
River), Idaho.................. XV
Rock Creek (tributary to Clark
Fork), Mont.....ceaeeaann.... 1X
Rock Creek (tributary to John Day
River), Oreg....cccaeeeeeeaa. . XX
Rock Creek (tributary to Columbia
River), Wash.................. XIX
Rock Creek (tributary to Palouse
River), Wash.._ ... .......... XIX
Rockyford Creek, Wash........... X1
Rogue River, Oreg.......... XXIN, XXIV
Rogue River Valley canal, Oreg... xxIv
Row River, Oreg..c.cccovvaooo.. XX
Sage Creek, Idaho................ XV
St. Joe River, Idaho.............. <
St. Maries River, Idaho........... b4
St. Regis River, Mont............ IX
Salmon Creek (tributary to Pine
Creek), Oreg....ccceceeeee.... XvVIX
Salmon Creek (tributary to Wil-
lamette River), Oreg........... XXII
Salmon Creek, Wash..............
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Xv
XXII
Xviln

Salmon Falls Creek, Idaho, Nev...
Salmon River, Little White, Wash.
Salmon River, North Fork, Idaho.
Salmon River (tributary to Snake

River), Idaho.......ooooaa ...
Salmon River (tributary to Sandy

XVIIL

River), Oreg.ccoeeueaeeeene... XXII
Salmon River, White, Wash.. XX1, XX1I
Salt Creek, Oreg.....covcvevennen. XXIT
Sand Hollow ditch, Oreg......... XVII
Sandy flume, Little, Oreg......... XXIL
Sandy River, Oreg. ............. XXII
Sandy River, Clear Fork, Oreg.... xXxix
Sandy River, Little, Oreg. ....... XXII
Sandy River canal, Oreg.......... XXIT
San Jacinto ditch, Nev.......... XV
Sanpoil River, Wash.............. X1
Santiam River, Oreg.............. XXII
Santiam River, Marion Fork, Oreg. xxIr
Santiam River, Middle, Oreg. .... XXIIT
Santiam River, South, Oreg....... XXIIT
Satus Creek, Wash.............. X
Sauk River, Wash............... VI
Sawmill Creek, Oreg. ............ XVII
Schanno canal, Wagh............ xu
Selah-Moxee canal, Wash._........ b:ais
Selah Valley canal, Wash........ xu
Selway River, Idaho............. XIX
Shafer Creek, Idaho.............. XvVII
Sharp ditch, Idaho. .. _.......... xIv
Sheep Creek, Idaho.............. XVI
Shitike Creek, Oreg......occn.... XXI
Shoshone Creek, Nev............. XV
Siletz River, Oreg. . ............. XXIV
Silver Lake ditch, Oreg........... XVIIX
Simcoe Creek, Wash. . ........... XIIT
Similkameen River, Wagh........ X1
Sinlahekin Creek, Wash.......... X1
Skagit River, Wagh. ............. vt
Skokomish River, North Fork,

Wagh. . .cooiiniiiiii.... v
Skykomish River, Wash.......... Vi
Skykomish River, North Fork,

Wash. . cooeeeieeniaiaaaannn. VIII
Skykomish River, South Fork,

Wash. ..ol VIt
Slate Creek, Oreg................. XXIV
Slusher & Gould ditch, Oreg...... XIX
Smith Creek, Idaho.............. XVI
Snake River, Idaho, Wash.,Wyo... xmx
Snoqualmie River, Wash.......... VI
Snoqualmie River, Middle Fork,

L VI
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Snoqualmie River, North Fork,

Wash. . ..oooceiiiaii. vii
Snoqualmie River, South Fork,

Wash. .. ..ol Vi
Soleduck River, Wash............ viI
Sommercamp Creek, Idaho....... XVII
South Fork. See name of main

stream.

South Santiam River, Oreg....... XXHI
South Side Minidoka canal, Idaho. x1v
South Side Twin Falls canal, Idaho  xv
South Umpqua River, Oreg....... XXIV
Spicerditch,Oreg................ XX1v
Spokane River, Idaho, Wash. . ... b4
Spokane River, Little, Wagh...... X1
Spokane Valley Land & Water Co.’s

canal, Wagh. .................. x
Spring Creek, Idaho.............. XVI
Squaw Creek and McAllister’s

ditch, Oreg. .. ..cooeeainia.... XX
Squaw Creek, Wash. ... ......... XIx
Squaw Creek canal, Oreg......... XX
Stehekin River, Wash............ X1
Stetattle Creek, Wash............. VI
Still Creek, Oreg....coveeeaoan... XXII
Stilaguamish River, South Fork,

Wash. . cooemvinaiaiia. v
Stillwater River, Mont. .......... IX
Stranger Creek, Wash._.._......... x
Streeter ditch, Idaho..... ... .... XI1v
Sucker Creek, Idaho. ............ XVI
Sullivan Creek, Wash............ X
Sullivan Lake, Wash. ... ........ b4
Sultan River, Wash.............. VI
Sunnyside canal, Wash........... XIIg
Surveyors Creek, Wash. ......... XXI
Swalley canal, Oreg. .. .......... XX
Swamp Creek, Wash.............. XX1
Swan River, Mont................ jo:d
Swauk Creek, Wagh. ............ xmIr
Swift Creek, Wash. .............. XXIIT
Tableland ditch, Oreg............ XXI
Taneum Creek, Wash. . ....._.... X
Teanaway River, Wash.........._. XIr
Teton River, Idaho. ............. XIv
Thompson Creek, Oreg............ XXIV
Thompson River, Mont. ......... b4
Thousand Springs Creek, Idaho. .. x1v
Three Creek, Idaho. ............. XVI
Tieton canal, Wash. . ............ XIT
Tieton River, Wash.............. X1I
Tieton River, North Fork, Wash.. xur
Timber Creek, Idaho............. XV
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Timber Creek, West Fork, Idaho.. xvia
Tokul Creek, Wash_.............. vin
Topons Creek, Idaho............. X1V
Toppenish Creek, Wash........... X
Toutle River, Wash._............. XXII
Trapper Creek, Idaho............ XIV
Trout Creek, Nev..eooooveena. .. XV
Trout Creek, Oreg.....cooeeeno... XXI
Trout Creek, Wash. .. ........... XX
Tucannon River, Wash.._........ XIX
Tumalo Creek, Oreg. . . .......... XX
Tumalo feed canal, Oreg......._.. XX
Twin Falls canal, North Side,
Tdaho.occuueamiinnaiiaaann X1V
Twin Falls canal, South Side,
Idaho.-c.ocoiocianiinaiiiin. XV
_Twisp River, Wash. . ............ X1
Tygh Creek, Oreg................. XXI
Umatilla River, Oreg............. XIX
Umatilla River, North Fork, Oreg. xix
Umpqua River, Oreg.............. XXIV
Umpqua River, North, Oreg..... XXV
Umpqua River, South, Oreg..... XXIV
Upper Vineyard ditch, Nev...... XV

Valley Creek (tributary to Jocko
River), Mont. .... . X
Valley Creek (tributary to Salmon

River), Idaho.................. XVl
Vines ditch, Oreg................ xvil
‘Wagner Creek, Oreg.............. XXIV
Walla Walla River, Oreg., Wash.. =xix
Walla Walla River, South Fork,

(05T XI1X
Wallowa Lake, Oreg.............. XVII
Wallowa River, Oreg.............. XVIIL
‘Wapatox canal, Wash..._......... XIL
‘Warm River, Idaho............... XIIL
‘Warm Springs River, Oreg....... xx1
‘Weiser River, Idaho............. XVII
Weiser River, Middle Fork, Idaho. xvo
Weiser River, West Fork, Idaho.. xvi
‘Wenas Creek, Wash_.._._..._._... XIL
Wenatchee River, Wash........... X1
Wenatchee Valley canal, Wash.... x1
West Boar’s Nest ditch, Nev...... XV
Western Land & Irrigation Co.’s

ditch, Oreg.....ccceeeviiiia.. xIX
West Fork. See name of main

stream.

West Kittitas canal, Wash......... XIL
Whatcom Creek, Wash............ Vi
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‘Whatcom Lake, Wash............ VI
Whitechuck River, Wash......... Vi
Whitefish River, Mont. .......... ix
White River (tributary to Des-
chutes River), Oreg............ XXI
White River (tributary to Puget
Sound), Wash. .. ............ VII, VIII
White River (tributary to Wenat-
chee River), Wash.............. X1
‘White River flume, Wash......... Vi

White Salmon River, Wagh. .. xX1, XX11
White Salmon River, Little, Wash. xxix
Whitewater Creek (tributary to

Santiam River), Oreg...........
Whitewater River (tributary to

Metolius River), Oreg........... XXI
Willamette River, Oreg. ......... XXIT
Willamette River, Coast Fork,

(0] XX11
Willamette River,” Middle Fork,

Oreg. et iieeeiiaacananann XXIL
Willamette River, North Fork of

Middle Fork, Oreg.............. XXX
Willow Creek (tributary to Snake

River), Idaho.................. XIV
Willow Creek (tributary to South '

Fork of Boise River), Idaho.... XvI
Willow Creek (tributary to Salmon

Falls Creek), Nev............... XV
Willow Creek (tributary to Colum-

bia River), Oreg................ XIX
Willow Creek (tributary to Mal-

heur River), Oreg.............. XVIL
Willow Creek (tributary to Powder

River), Oreg....ccovvveiennnnnn. Xvir
Wilson Creek, Wash.............. XX
‘Wilson ditch, Oreg...c.ocoooonen XVI
Wilson & Co.’s ditch, Oreg... .... XIX
Wilson River, Oreg.............. XXIV -
‘Wilson River, North Fork, Oreg... xxIv
‘Wimer canal, Oreg............... XX
‘Wolf Creek, Oreg. .............. XV
Wood River, Big, Idaho........... b4
Wood River, Little, Idaho........ XV
Yaak River, Mont............... IX
Yakima River, Wash............. X1
Yakima Valley canal, Wash. See

Congdon canal.................. X1t
Yamhill River, Oreg.............. XXII

Yamhill River, South Fork, Oreg.. xxim
Youngs River, Wash XX
,
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